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(54) IMAGE FORMING DEVICE 

(57)Abstract: 

PURPOSE: To supply the toner accurately by weighting an image data 
value with an appropriate coefficient corresponding to the characteristic 
of an image data group to reflect a difference of the toner consumption 
due to a difference of the characteristic of image. 

CONSTITUTION: The image data stored in line memories 31A-31C are 
input to an edge detecting circuit 32, and the number of edge of a 
Dicture element to be noted within a judgement area is detected. A 
detected number of edge and the developer consumption corresponding 
to the developer consumption characteristic, which is decided on the 
Dasis of the image data value of the picture element to be noted, are 
udged by a judging circuit 33. This value is used as a consumed 
developer quantity judgement value in relative to the picture element to 
De noted. Operation of the decision of this estimated value is performed 
ay using a look-up table, which uses the image data value of the picture 
element to be noted and the number of edge as parameter. This 
operation is repeated to the whole of the image area by transferring the 
picture element to be noted in order, and results thereof are added by a * 
)lock corresponding to the developer supplying timing, for example, by £ 
>ne image to estimate the supplying quantity of the developer. * 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Image formation equipment characterized by performing presumption of developer consumption to 
each pixel of the inputted image based on the detection result of the edge in each pixel in the image formation 
equipment which develops with a developer the latent image formed on a record medium based on the image 
data inputted, and forms a visible image. 

[Claim 2] In the image formation equipment which develops with a devefoper the latent image formed on a record 
medium based on the image data inputted, and forms a visible image By feature-extraction means to extract the 
description of said image data constellation, the process condition judging means, and the description information 
from said feature-extraction means and the process information from said process condition judging means 
[mage formation equipment characterized by providing a presumed means to presume the consumption of a 
developer on the presumed conditions defined beforehand, and performing supply control of a developer based 
on the consumption of said presumed developer. 

[Claim 3] Image formation equipment of claim 2 characterized by calcufating the weighting aggregate value of 
each image data constellation, presuming the consumption of a developer based on this aggregate value by the 
description information from said feature-extraction means, and the process information from said process 
condition judging means, and performing supply control of a developer based on the consumption of the this 
^resumed developer. 

.Claim 4] Claim 2 or 3 image formation equipment which are characterized by forming an image with the 
developer of two or more colors. 

,Claim 5] It is image formation equipment of claim 4 characterized by performing supply control of a developer 
about with a colors of at least one or more development color based on the presumed approach of developer 
consumption of not using image data. 

.Claim 6] The imageHbrmation equipment of claim 2 characterized by to have a multiplier storing means store 
:he weighting multiplier of each image data constellation specified by said description information and said 
srocess information, to choose the multiplier data stored in said multiplier storing means based on said 
description information and said process information, to calculate the weighting aggregate value of each image 
data constellation using the this chosen multiplier, and to presume the consumption of a developer based on this 
aggregate value. 

Claim 7] Image formation equipment of claim 2 characterized by for a look-up table performing weighting of 
sach image data constellation, calculating the aggregate value of the data carried out in weighting according to 
>aid description information and said process information based on said description information and said process 
nformation, and presuming the consumption of a developer based on this aggregate value. 
Claim 8] the image-formation equipment of claim 2 characterized by to have a multiplier storing means store 
he weighting multiplier of each image data constellation specified by said description information and said 
jrocess information, to rewrite the multiplier data stored in said multiplier storing means based on said process 
nformation, to calculate the weighting aggregate value of each image data constellation using this rewriting **** 
nultiplier, and to presume the consumption of a developer based on this aggregate value. 

Claim 9] image formation equipment of claim 2 characterized by presuming the consumption of a developer from 
he data carried out in weighting according to said description information and said process information by a 
Dok-up tables performing weighting of each image data constellation, and rewriting the contents of said look-up 
able based on said process information based on said description information and said process information. 
Claim 10] Image formation equipment of claim 2 characterized by the process information from said process 
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condition judging means being an amount proportional to the accumulation value or accumulation value of 
churning time amount of a developer in a development counter. 

[Claim 11] With the process information from said process condition judging means As an amount which is an 
amount proportional to the accumulation value of the churning time amount of the developer in a development 
counter, and is [ this 3 proportional Image formation equipment of claim 2 characterized by using the count of 
operation of each development counter by which counting was carried out according to a copy paper size for 
every copy number of sheets, count of operation of each development counter by which counting was carried 
out for every used development color, or used development color. 

[Claim 12] Image formation equipment of claim 2 characterized by presuming the consumption of a developer on 
the presumed conditions which have further an environmental detection means to detect the environment 
condition in equipment, and were beforehand defined according to the environmental information from this 
environmental detection means, said description information, and said process information. 

[Claim 13] Image formation equipment of claim 3 which has further an environmental detection means to detect 
the environment condition in equipment, and is characterized by calculating the weighting aggregate value of 
each image data constellation, and presuming the consumption of a developer based on this aggregate value by 
the environmental information from this environmental detection means, said description information, and said 
process information. 

[Claim 14] In the image formation equipment which develops with a developer the latent image formed on a 
record medium based on the image data inputted, and forms a visible image By feature-extraction means to 
extract the description of said image data constellation, the process condition judging means, and the description 
information from said feature-extraction means and the process information from said process condition judging 
means A presumed means to presume the consumption of a developer on the presumed conditions defined 
beforehand is provided. Image formation equipment characterized by using the process information defined 
beforehand based on the consumption of said presumed developer at the time of exchange of a member and an 
agent [ exhausting ] which supply control of a developer is performed [ agent ] and make process conditions 
differ. 

[Claim 15] Image formation equipment of claim 14 characterized by calculating the weighting aggregate value of 
each image data constellation, presuming the consumption of a developer based on this aggregate value by the 
description information from said feature-extraction means, and the process information from said process 
condition judging means, and performing supply control of a developer based on the consumption of the this 
presumed developer. 

[Claim 16] Claim 14 or 15 image formation equipment which are characterized by forming an image with the 
developer of two or more colors. 

[Claim 17] It is image formation equipment of claim 16 characterized by performing supply control of a developer 
about with a colors of at least one or more development color based on the presumed approach of developer 
consumption of not using image data. 

[Claim 18] The image-formation equipment of claim 14 characterized by to have a multiplier storing means store 
the weighting multiplier of each image data constellation specified by said description information and said 
process information, to choose the multiplier data stored in said multiplier storing means based on said 
description information and said process information, to calculate the weighting aggregate value of each image 
data constellation using the this chosen multiplier, and to presume the consumption of a developer based on this 
aggregate value. 

[Claim 19] Image formation equipment of claim 14 characterized by for a look-up table performing weighting of 
each image data constellation, calculating the aggregate value of the data carried out in weighting according to 
said description information and said process information based on said description information and said process 
information, and presuming the consumption of a developer based on this aggregate value. 

[Claim 20] the image-formation equipment of claim 14 characterized by to have a multiplier storing means store 
the weighting multiplier of each image data constellation specified by said description information and said 
process information, to rewrite the multiplier data stored in said multiplier storing means based on said process 
information, to calculate the weighting aggregate value of each image data constellation using this rewriting **** 
multiplier, and to presume the consumption of a developer based on this aggregate value. 

[Claim 21] Image formation equipment of claim 14 characterized by presuming the consumption of a developer 
from the data carried out in weighting according to said description information and said process information by 
a look-up table's performing weighting of each image data constellation, and rewriting the contents of said look- 
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up table based on said process information based on said description information and said process information 
LCIaim 22] Image formation equipment of claim 14 characterized by the process information from said process 
condition judging means being an amount proportional to the accumulation value or accumulation value of 
churning time amount of a developer in a development counter. 

[Claim 23] With the process information from said process condition judging means As an amount which is an 
amount proportional to the accumulation value of the churning time amount of the developer in a development 
counter, and is [ this ] proportional Image formation equipment of claim 14 characterized by using the count of 
operation of each development counter by which counting was carried out according to a copy paper size for 
every copy number of sheets, count of operation of each development counter by which counting was carried 
out for every used development color, or used development color. 

[Claim 24] Image formation equipment of claim 14 characterized by setting the process information of the 
exchanged development counter as a predetermined value when developers are exchanged. 
[Claim 25] Image formation equipment of claim 14 characterized by setting the process information of the 
development color corresponding to the sensitization member for which it was exchanged as a predetermined 
value when a sensitization member is exchanged. 

[Claim 26] Image formation equipment of claim 14 characterized by presuming the consumption of a developer 
on the presumed conditions which have further an environmental detection means to detect the environment 
condition in equipment, and were beforehand defined according to the environmental information from this 
environmental detection means, said description information, and said process information. 

[Claim 27] Image formation equipment of claim 15 which has further an environmental detection means to detect 
the environment condition in equipment, and is characterized by calculating the weighting aggregate value of 
aach image data constellation, and presuming the consumption of a developer based on this aggregate value by 
the environmental information from this environmental detection means, said description information, and said 
arocess information. 



^Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the image formation equipment which performs supply control of 
a developer with the control signal acquired by carrying out data processing of the picture signal especially used 
for a digital process copying machine etc. about image formation equipments, such as copying machines, such as 
an electrophotography method which a developer is made to adhere to the latent image formed on the record 
medium (image support) based on the input picture signal generally, and is formed into a visible image, and 
electrostatic recording, and a printer. 
[0002] 

.Description of the Prior Art] In image formation equipments which a developer is made to adhere to the latent 
mage formed on the record medium, and form an image, such as a copying machine and a printer, suitable supply 
Df a developer serves as a function required in order to maintain a good image output. Especially in a color 
copying machine, the developer (2 component developer) which consists of two components in which the 
■nagnetic-substance powder called a carrier from the problem of the repeatability of a color apart from the toner 
which is a coloring material is contained is used in many cases. In the case of the image formation equipment 
jsing this 2 component developer, it is an important element to keep constant the mixing ratio (for it to be 
lenceforth called the mixing ratio of a developer) of a toner and a carrier, when maintaining image quality, and it 
s always necessary to detect the mixing ratio of the developer in a developer timely, to supply a toner according 
:o that change, and to control the mixing ratio of a developer uniformly, and it necessary to hold the grace of an 
mage for this reason. 

.0003] Conventionally, as such a developer supply control unit, as shown in (1) drawing 20 (A) Using the 
lifference in the reflection factor (absorption coefficient) of the light in the near infrared region of a toner (each 
oner of Magenta M, Cyanogen C, and Yellow Y), and a carrier, as shown in this drawing (B) To 2 component 
leveloper 2 supported on developer support 1 like the development sleeve of the developer which is the part 
vhere development is actually performed, the light source, Near-infrared light is irradiated from LED (light 
smitting diode)3. The reflected light For example, a photo detector, For example, light is received with photo 
liode 4 (the white light is irradiated, a filter extracts the near-infrared component of the reflected light, and you 
nay make it receive light). The mixing ratio of the developer in a developer is computed by operation control 
neans like CPU from the output value according to light income. What uses the amount detection method of 
.ptical reflected lights which controlled the amount of supply of a toner according to that comparison result as 
:ompared with the reference value beforehand set up in the mixing ratio of this computed developer, (2) When it 
s the toner with which the ratio of the absorbed amount by the reflected light and the carrier from a toner is 
lot called for like a carbon black toner, as shown in drawing 21 The electrostatic latent image of the shape of a 
atch corresponding to the concentration defined beforehand is formed on image support 1 1 like a photo 
onductor drum. Develop this and the visible patch-like reference image (toner image) 12 is formed. Infrared light 
j irradiated from LED 13 like [ in the case of the amount detection method of reflected lights mentioned above in 
his reference image 12 ]. Receive the reflected light with photo diode 14, and the concentration of the 
sference image 12 is detected. What uses the patch reference image formation method which controlled the 
mount of supply of a toner for this detection result corresponding to the toner concentration of 2 component 
eveloper in a developer in this concentration since according to that comparison result as compared with the 
sference value is proposed. 

D004] Furthermore, the analog picture signal of the manuscript image read with image sensors, such as (3) CCD, 
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is changed into a digital image signal as what is especially used abundantly at digital image formation equipment, 
the video number of counts is computed by integrating that output level for all of these digital image signals, or 
its part for every pixel, and the so-called developer supply control unit of the video count method which 
converts this video number of counts into the amount of toner supply, and supplies a toner is proposed. 
[0005] 

[Problem(s) to be Solved by the Invention] however, in the developer supply control unit of the amount detection 
method of optical reflected lights of the above (1) which receives the reflected light of the near infrared ray from 
the developer on developer support, and detects the mixing ratio or toner concentration of a developer When the 
black toner using usual carbon black is used, in order that the light absorption field may migrate even to a near- 
infrared region, Distinction with a carrier component cannot be performed, therefore since the accuracy of 
measurement is very bad, in the case of a black toner, there is a fault that toner supply is uncontrollable, as a 
matter of fact. 

[0006] moreover, in the developer supply control unit of the patch reference image formation method of the 
above (2) which receives the reflected light from the fixed reference visible image formed on image support, and 
detects toner concentration Since the luminescence side of a light emitting device and the light-receiving side 
of a photo detector become dirty with the developer which disperses in equipment, there are a fault that a 
measurement error is large and accurate toner supply cannot be performed, and a fault that a transfer medium 
becomes dirty in order to make a toner actually adhere and to form a reference image. 

[0007] Furthermore, the video number of counts is computed by accumulating image data or its part. In the 
developer supply control unit of the video count method of the above (3) which supplies the toner which 
computed toner consumption by having converted this video number of counts into the amount of toner supply, 
and balanced this Since the property of developer (toner) consumption according to the descriptions (average 
concentration, an image class, spatial frequency, etc.) of an image as shown in drawing 12 or drawing 1 9 was not 
taken into consideration, the supply error was accumulated and there was a fault that stable highly precise 
developer supply could not be performed. Here, drawing 12 and the property shown in 19 show that developer 
consumption changes greatly with fine breadth of an image in the image with the equal total of an image data 
value, and it is thought that this is brought about according to factors, such as effectiveness that the edge of 
the part developed in an electrophotography process is emphasized, and degradation of the flattery nature of the 
development process to the minimum dot pattern. 

[0008] Moreover, it is known that a development property will change as are shown in the property of the 
continuous line (b) of drawing 16 mentioned later and copy actuation is performed to the early developer. 
However, in the developer supply control unit of the video count method of the above (3) proportional to the 
accumulation value of the conventional image data, change of the process condition for image formation called 
developer degradation by such developer churning is not fully taken into consideration, but there is a problem 
that the error of the developer consumption produced as a result is accumulated. And when the developer which 
deteriorated is exchanged for a new developer, in order for the process condition for image formation to change 
to discontinuity and for developer consumption to also change to discontinuity, it is necessary to amend the 
estimate of developer consumption. In order to bring about a discontinuous change of developer consumption 
besides an agent [ exhausting ] which makes such process conditions differ also at the time of exchange of a 
member like for example, a photo conductor drum, it is necessary to amend the estimate of developer 
consumption too. 

[0009] Therefore, one purpose of this invention is offering the image formation equipment which is made to fully 
reflect a difference of the toner consumption by the difference in the description of an image, and enabled it to 
supply a toner with high precision by carrying out weighting of the image data value with the suitable multiplier 
corresponding to the description of an image data constellation. 

[0010] Other purposes of this invention are offering the image formation equipment which is made to fully reflect 
a difference of the toner consumption by the difference between the description of an image or the condition of 
equipment, and enabled it to supply a toner with high precision by carrying out weighting of the image data value 
with the suitable multiplier corresponding to the description of an image data constellation, or the process 
conditions of equipment 
[0011] 

[Means for Solving the Problem] The above-mentioned purpose is attained by the image formation equipment 
concerning this invention. If it summarizes, this invention will be image formation equipment characterized by 
performing presumption of developer consumption to each pixel of the inputted image based on the detection 
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result of the edge in each pixel in the 1st mode in the image formation equipment which develops with a 
developer the latent image formed on a record medium based on the image data inputted, and forms a visible 
image. 

[0012] Moreover, in the 2nd mode, based on the image data inputted, this invention develops with a developer 
the latent image formed on a record medium, and sets it to the image formation equipment which forms a visible 
(mage. By feature-extraction means to extract the description of said image data constellation, the process 
condition judging means, and the description information from said feature-extraction means and the process 
informat[on from said process condition judging means It is image formation equipment characterized by 
providing a presumed means to presume the consumption of a developer on the presumed conditions defined 
beforehand, and performing supply control of a developer based on the consumption of said presumed developer. 

[001 3] Furthermore, in the 3rd mode, based on the image data inputted, this invention develops with a developer 
the latent image formed on a record medium, and sets it to the image formation equipment which forms a visible 
image. By feature-extraction means to extract the description of said image data constellation, the process 
condition judging means, and the description information from said feature-extraction means and the process 
information from said process condition judging means A presumed means to presume the consumption of a 
developer on the presumed conditions defined beforehand is provided. It is image formation equipment 
characterized by using the process information defined beforehand based on the consumption of said presumed 
developer at the time of exchange of a member and an agent [ exhausting ] which supply control of a developer 
is performed [ agent ] and make process conditions differ 
[0014] 

[Example] Hereafter, the example of this invention is explained to a detail with reference to an accompanying 
drawing. 

[0015] In addition, although the case where this invention is applied to the full color digital process copying 
machine of an electrophotography method in the following examples is explained The image formation equipment 
which can apply this invention on image support (record medium), such as a photo conductor and a dielectric an 
slectrophotography method, If the latent image corresponding to a picture signal is formed by electrostatic 
-ecording etc., this latent image is developed with the developer using 2 component developer which used the 
:oner particle and the carrier particle as the principal component and a visible image (toner image) is formed it 
will be easy to be the thing of the configuration of arbitration. 

.0016] First, the 1st of this invention - the 3rd example are explained with reference to drawing 1 - drawing 6 
n these examples, supply of a highly precise developer to the image of arbitration is enabled, and it can be made 
:o carry out by forming the control unit of the supply of a developer which operates with the controlled variable 
obtained by carrying out weighting of the image data value with the suitable multiplier corresponding to the 
description of image data firm output of the image good as the result. 

.0017] Here, when the developer consumption property shown in drawing 27 is considered, it turns out that this 
>roperty is a factor with the big total of the edge contained in the image per unit area. When it considers as 
)inary data like the example shown in drawing 7 for simplification, the number of edges to 8 pixels of 
:ircumference of it in a main attention pixel In this drawing (B) which is equivalent to Rhine of eight pieces and 
>ne-line width of face in this drawing (A) equivalent to an isolated dot, six pieces. In this drawing (D) which is 
equivalent to the edge of the check of width of face of four pieces and 2 dots or more in this drawing (G) 
equivalent to the check of 1 -dot width efface, five pieces, In this drawing (F) which is equivalent to the point 
hree pieces, with a width of face [ of three lines or more ] Rhine, and inside a check in this drawing (E) which 
corresponds in addition to with a width of face [ of two lines or more ] Rhine, and the edge of a check it 
.ecomes zero piece. Weighting is carried out in the direction which can presume that it is the developer 
consumption proportional to an image data value if this number of edges and the number of edges of the relation 
f the developer consumption property of drawing 27 to an attention pixel are 0, and lessens developer 
onsumption with [ the number of edges ] four [ or more ], and with [ the number of edges ] three [ about ], 
resumption of developer consumption according to an image is attained by carrying out weighting of the 
eveloper consumption in the increasing direction. 

3018] Specifically, an edge is detected to each pixel of image data. The developer consumption based on the 
etection result is presumed, from the value, a controlled variable is calculated and estimate is calculated. By 
aking total of the estimate for every judgment field of this, the controlled variable of the developer supply 
orresponding to this whole image will be obtained. ' 1 
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[0019] Drawing 1 shows the configuration of the important section of the 1st example of this invention, the 
image input section 21 reads the image of a manuscript with image sensors, such as CCD, and changes it into an 
electrical signal, and the electrical signal corresponding to this manuscript image is inputted into the picture 
signal processing circuit 22. Since an image is outputted to the inputted picture signal, this picture signal 
processing circuit 22 performs suitable processing. The image data outputted from the picture signal processing 
circuit 22 is inputted into the Pulse-Density-Modulation (PWM) circuit 23 which modulates this image data to 
time amount. The PWM signal from the PWM circuit 23 is impressed to semiconductor laser 24 T it responds to 
pulse width, and is turned on and carries out the off drive of this semiconductor laser 24. The output light of 
semiconductor laser 24 is irradiated on the photo conductor drum 25 by the optical system which is not 
illustrated, and forms the electrostatic latent image corresponding to a picture signal. The electrostatic latent 
image on this photo conductor drum 25 is developed by the development counter 26, and turns into a visible 
image. 

[0020] On the other hand T the image data from said picture signal processing circuit 22 is inputted also into the 
presumed circuit 27 T suitable presumption is performed here, the amount of developers consumed by the 
inputted image data is presumed, and the developer supply control signal for supplying this presumed amount of 
consumption developers is outputted. The developer supply control signal from the presumed circuit 27 is 
supplied to the developer supply circuit 28, and the developer supply circuit 28 operates developer supply 
equipment 29 according to a developer supply control signal, and makes a developer supply to a development 
counter 26. 

[0021] The case where actuation of above-mentioned this example is applied to a digital process copying 
machine is explained. A manuscript image is inputted as an electrical signal through the image input section 21. 
Generally, in a digital process copying machine, this image input section 21 is constituted by the CCD 
component, and changes the reflected light from a manuscript into an electrical signal by photo electric 
conversion, the electrical signal corresponding to this manuscript image inputs into the picture signal processing 
circuit 22 — having — analog-to-digital conversion (A/D conversion), a shading compensation, and a logarithm 
(Log) — various processings from which suitable image outputs, such as conversion, lower color removal (UCR 
processing), and gamma (gamma) amendment, are obtained are added. Thus, the image data which was able to 
add processing is modulated in time by the PWM circuit 23 so that it may become the signal of the pulse width 
proportional to the magnitude of the data value. The optical output according to the magnitude of an image data 
value is spatially formed by driving semiconductor laser 24 and scanning that output light with this signal by 
which Pulse Density Modulation was carried out. By exposing the photo conductor drum 25 by this optical 
output, the electrostatic latent image which consists of charge distribution corresponding to the read image data 
is formed on the photo conductor drum 25, A developer will be made to adhere to this electrostatic latent image 
from a development counter 26, it will develop, and a developer (toner) will be consumed by imprinting this overt 
image to a transfer medium. The presumed circuit 27 performs presumption of the consumption of this developer 
from the same image data outputted from the picture signal processing circuit 22. Presumption of this amount of 
consumption developers is performed by being faithfully based in the developer consumption property according 
to the description of an image as shown in drawing 27. Supply of a highly precise developer is attained by 
controlling the developer supply circuit 28 which drives developer supply equipment 29 by the output from this 
presumed circuit 27. 

[0022] The full color digital process copying machine whole configuration of the electrophotography method 
which applied this invention to drawing 2 is shown. This digital process copying machine in the body of equipment 
Four image formation stations, the 1st, the 2nd, the 3rd, and the 4th, PM PC and PY And PK The transfer 
medium (form) which has and is fed from the sheet paper cassettes 270, 271, and 272 or the manual bypass 
form-feed base 273 of the feed section is supported. The transfer-medium conveyance means 274 in which the 
shape of endless [ to convey ] carries out circulation migration, for example, an endless imprint belt, is ****(ed) 
among two or more rollers in a well-known mode. This imprint belt 274 is each image formation stations PM, PC, 
and PY which drove in the direction shown by the illustration arrow head, supported the transfer medium fed 
through said feed section, and were mentioned above. And PK Sequential conveyance is carried out. 
[0023] Each image formation stations PM, PC, and PY And PK It has the same configuration substantially. The 
photo conductor drums 241, 242, 243, and 244 which are the image support by which a rotation drive is carried 
out are included in the direction of an illustration arrow head like usual. Around each photo conductor drum The 
electrification machine (corona-electrical-charging machine) which carries out uniform electrification of the 
photo conductor drum, the development counter which develops the electrostatic latent image formed in photo 
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conductor drum lifting with 2 component developer, The imprint electrification machine which imprints the 
developed visible image (toner image) to a transfer medium, Although sequential arrangement of the drum 
cleaner from which the toner which remains in photo conductor drum lifting is removed is carried out in the drum 
hand of cut and the image aligner which forms the electrostatic latent image based on color image data in each 
photo conductor drums 241, 242, 243, and 244 is formed further, respectively In the toner hoppers 261 262 263 
and 264 and list which supply the color toner corresponding to the time of the need to the development 
counters 251, 252, 253, and 254 related to this invention, and these development counters in drawing 
semiconductor laser 221, 222, 223, and 224 And only the image aligner containing the polygon mirrors 231, 232 
233, and 234 is shown, in addition — a development counter 251 and the toner hopper 261 — the toner M of a 
Magenta color — the toner Y of a yellow color is held in a development counter 253 and the toner hopper 263 
and the toner K of a black color is held for the toner C of a cyanogen color in the development counter 254 and 
the toner hopper 264 by the development counter 252 and the toner hopper 262, respectively. 
[0024] The colored light image reflected in the direction of arrow-head V from a manuscript by scanning by the 
motor 209 on the other hand while irradiating the color copy (not shown) placed between the manuscript 
pressure plates 202 the manuscript base 201 top of glass with a lamp 203 It is reflected by mirrors 204 205 and 
206, and incidence is carried out to a lens 207, it is condensed and image formation is carried out on the CCD 
component 208 whose filter of RGB3 color is a **** image reading means in ****. The CCD component 208 
separates the color of incident light, and it carries out photo electric conversion to the electrical signal 
corresponding to each color of R (red), G (Green), and B (blue). These electrical signals are inputted into the 
image-processing circuit section 212, an image processing is received so that a proper image may be obtained 
here, the image data of four colors of a Magenta (M), cyanogen (C), yellow (Y), and black (K) is generated, and 
the image data of each color is changed into the laser driving signal by which Pulse Density Modulation (PWM) 
was carried out so that it might become the signal with which each image data value is proportional to the width 
of face of a pulse. The processing so far is performed by the image-processing circuit section 212. In addition 
the 2nd mirror unit 211 which drives mechanically the 1st mirror unit 210 containing a lamp 203 and a mirror 204 
at a rate V by the motor 209, and contains mirrors 205 and 206 is mechanically driven at rates 1/2V by the 
motor 209, and the whole surface of a manuscript is scanned 

[0025] Since same processing is performed to each color of Magenta M, Cyanogen C, Yellow Y, and Black K in 
the following processes, it explains by taking up the case of Magenta M as an example of representation. 
.0026] Based on the image data of Magenta M by which pulse width modulation was carried out, drive 
semiconductor laser 221, the time light pulse corresponding to image data is made to emit from'semiconductor 
aser 221, and this light pulse is spatially scanned by the polygon mirror 231 rotated at high speed. By exposing 
:he photo conductor drum 241 which rotates in the direction of an arrow head of drawing by the light beam 
corresponding to this image data scanned spatially, the electrostatic latent image corresponding to the Magenta 
solor image of a manuscript is formed on the photo conductor drum 241. This electrostatic latent image is 
developed with a development counter 251, and the visible image of Magenta M is formed. 

.0027] On the other hand, paper is fed from either sheet paper cassettes 270 and 271, 272 or the manual bypass 
eed bar 273, it adsorbs on the imprint belt 5 through the resist roller 277, and a transfer medium is conveyed 
vith migration in the direction of an illustration arrow head of the imprint belt 5. In the meantime, the timing of 
eedmg and a synchronization are taken and it is the 1st image formation station PM. In the photo conductor 
Irum 241 , the visible image of a Magenta toner is the 2nd image formation station PC. In the photo conductor 
Irum 242, the visible image of a cyanogen toner is the 3rd image formation station PY. In the photo conductor 
Irum 243, they are the visible image [ of a yellow toner ], and 4th image formation stations PK. The visible image 
>f a black toner is shared with the photo conductor drum 244, respectively, and it is formed one by one these 
isible images — migration of the imprint belt 5 — a transfer medium — the 1- the 4th image formation station 
>M - PK While passing the lower part of a photo conductor drum one by one and being conveyed in the direction 
f a fixing assembly 275, it imprints in piles one by one on a transfer medium with the imprint electrification 
essel which each image formation station does not illustrate, and the color picture corresponding to a 
Tanuscript is compounded. Thus, since the toner of each color is carried away from each development counters 
51 254 to a transfer medium, the toner in each development counter will be consumed. Therefore, this 
onsumed toner is filled up from each toner hoppers 261-264. In addition, the supply screws 281-284 for 
upplying the toner of each color in a hopper to each development counter are formed at the opening part in a 
opper 261-264, respectively, and whenever it can give rotation by the motor which is not illustrated, 
sspectively, the toner of a constant rate is supplied into a development counter. Moreover, 291-294 are the 
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development sleeves for making the toner of 2 component developer in a development counter 251-254 adhere 
to the electrostatic latent image formed on the photo conductor drum 241-244, and making it develop. 
[0028] A transfer medium is the 4th image formation station PK. After passing, it dissociates from the imprint 
belt 5 and is sent to a fixing assembly 275, and after being fixed to the synthetic color picture piled up and 
imprinted within this fixing assembly, it is discharged to a paper output tray 276, and one copy cycle is 
completed in this way. 

[0029] A block diagram shows the detailed circuitry of the presumed circuit 27 of this example to drawing 3 . 
The image data from the picture signal processing circuit 22 is memorized by the Rhine memory 31A-31G which 
memorizes the image data for the scanning direction of one line. The image data memorized by the Rhine 
memory 31A-31C is inputted into the edge detector 32 which detects an edge to an attention pixel, and the 
number of edges is detected. The edge signal and image data from the edge detector 32 are inputted into the 
judgment circuit 33, and the judgment circuit 33 presumes the supply controlled variable of a developer 
according to the number of edges and image data value which were detected. 

[0030] If it explains in more detail, image data will be memorized by the Rhine memory 31A-31C of the number 
of Rhine corresponding to judgment area size. In this example, since a judgment field is 3x3 pixels (refer to 
drawing 7 ), the Rhine memory is used three pieces. And the edge detector 32 detects the edge to the attention 
pixel of the image in the judgment field. Here, the number of the edges in an attention pixel which is the factor 
which determines a developer consumption property as shown in drawing 27 is detected. And the developer 
consumption according to a developer consumption property which becomes settled with the number of edges 
detected in the attention pixel and the image data value of an attention pixel is judged in the judgment circuit 33, 
This value turns into the amount decision value of consumption developers over an attention pixel. Actuation of 
the above-mentioned estimate decision can be carried out by the look-up table which makes a parameter the 
image data value and the number of edges of an attention pixel. By moving an attention pixel one by one, 
actuation to this attention pixel will be repeatedly performed to the image field whole region, and the amount of 
supply of a developer will be presumed by adding that result by the section to developer supply timing, for 
example, one image. 

[0031] A block diagram shows the example of the edge detector 32 for the above-mentioned developer 
consumption presumption to drawing 4 . Here, an edge is detected by performing subtraction with total of the 
value which doubled the image data value of an attention pixel nine, and the image data value of the pixel field of 
3x3 as the approach of edge detection. In this approach, to binary data, the value acquired as a result is the 
number of edges itself, and turns into a value of the almost same inclination also in multiple-value data. 
[0032] The image data of the pixel of the field around [ 3x3 ] an attention pixel is taken out from the image data 
memorized by the Rhine memory 31 A-31C, and total of a data value is computed with an adder 41. Moreover, 9 
times as many addition as this is performed in a multiplier 42 to the image data value of the attention pixel 
located at the core of the field of 3x3. The difference of this addition result and a multiplication result is 
searched for with a subtractor 43. The value of this subtraction result turns into a value according to the 
number of edges. The 1st and 2nd comparators 44 and 45 perform the comparison with this value and the 
threshold of the change in a developer consumption property, respectively. Here, a threshold is a value stored in 
the 1st and 2nd registers 46 and 47, respectively, and is suitably determined by the number of bits and the 
consumption property of data. For example, it is the consumption property by which a consumption property is 
shown in drawing 27, and if a data value is binary, a threshold is set to 1 and 4 as explained with reference to 
drawing 7 . Moreover, this threshold is not limited to two pieces and that number is also appropriately 
determined according to the class and developer consumption property of data. Thus, presumption of developer 
consumption is attained by making the acquired edge signal and an image data value into a parameter. 
[0033] Next, the 2nd example of this invention is shown in drawing 5 . Also in this example, an edge is detected 
about the pixel field of 3x3 centering on an attention pixel like the 1st example of the above. First, the binary™ 
ized circuit 51 determines the threshold for making binary the image data of the pixel of the field of 3x3 
centering on an attention pixel from the image data stored in the Rhine memory 31A-31C of three lines. It is 
effective to use the value which **(ed) the difference of the maximum of the image data in a field and the 
minimum value by 2 as this threshold. And binary-ization is first performed from an attention pixel to this 
determined threshold. The value made binary is stored in a register 52. Then, 8 pixels around an attention pixel 
are made binary one by one, and the exclusive-OR value of the value and the value by which the attention pixel 
stored in the register 52 was made binary is calculated in an exclusive "or'' circuit (EXOR) 53. Thereby, 
coincidence with an attention pixel and an inequality are detected and the number of edges in one attention pixel 
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is called for by carrying out counting of the count of detection of the inequality, i.e., the count of an edge, with a 
counter 54. Th!s called— for number of edges (4 bits) is decoded by the decoder 55, and ON / data processing 
performed more in the data-processing section 56 off of the bit corresponding to the suitable threshold 
determined with a developer consumption property is chosen in the bit of that decoding value. At this time, the 
operation chosen can consider those constant twice etc. to be the developer consumption proportional to the 
image data determined with the number of edges. By performing the suitable operation chosen by the number of 
edges to the image data value of an attention pixel, it becomes the data value by which weighting was carried 
out. The amount of developer supply to one image will be computed by moving an attention pixel one by one in 
all the image range, and performing this actuation. 

[0034] It is also possible to perform developer supply control performed in the 1st example of the above on a 
software target by using a microcomputer. The flow chart of the 3rd example of this invention which performed 
this developer supply control by software is shown in drawing 6 . Each image data value shall be stored in the 
Rhine memory 31A-31C. First, sequential storing of the 9 pixels [ data value / dmn / of a judgment field (3x3 
Dixels) / image / centering on an attention pixel ] image data is carried out from the Rhine memory at a working 
riemory (step SI). And the aggregate value sigma is computed by adding the image data value dmn for 9 pixels 
.step S2), and subsequently to step S3 it sets, and is the attention pixel dmnO. A data value 9 times the addition 
/alue D of an image is computed. Next, threshold Tn which computes the absolute value E of sigma-D and is 
determined with the class and developer consumption property of a data value in the value E of a step S5 smell 
ever in step S4 It compares. The number of this threshold is also suitably decided with a developer consumption 
sroperty etc. the comparison in step 5 — a case — dividing — carrying out — having had — each — a case — 
setting -- image data — it was proportional — a developer — consumption — calculation — it calculates 
ntegrating the multiplier gamma for the multiplier beta for the multiplier alpha of a sake, and the increasing 
direction, and the direction to develop etc. at steps S6, S7, and S8, respectively, and the developer consumption 
istimate c is computed. Actuation to this attention pixel is performed to all image fields (step 10), and the 
leveloper supply controlled variable C which is total of the developer consumption c to each pixel is computed 
step 9). 

0035] Next, the 4th of this invention - the 6th example are explained with reference to drawing 8 - drawing 15 . 
n these examples, by forming the control unit of the supply of a developer which operates with the controlled 
triable obtained by carrying out weighting of the image data value with the suitable multiplier corresponding to 
he description of an image data constellation, or the process conditions of equipment, supply of a highly precise 
leveloper to the image of arbitration is enabled, and it contributes to the output of an image good as the result 
n addition, it is the case where these examples are also applied to the full color digital process copying machine 
>f an electrophotography method, and since the whole configuration is the same as the digital process copying 
nachine of drawing 2 explained in the 1st example of the above, the explanation is omitted. 
0036] Specifically, the description of the image of an image data signal group is extracted. It asks for the 
weighting multiplier according to the description, and considers as the estimate of the controlled variable for 
leveloper supply. By taking total of the estimate for every sorting partition of this, the controlled variable of the 
eveloper supply corresponding to this whole image will be obtained. Moreover, by using the suitable multiplier 
orresponding to the process conditions of equipment, the amount of developer supply according to a device 
tatus can be amended, and supply control of a precise developer which cannot be attained only by adding image 
ata can be performed. 

D037] First, the 4th example of this invention is explained. Drawing 8 shows the digital process copying machine 
f the electrophotography method which applied this invention, the image reading section 401 reads the image of 
manuscript with image sensors, such as CCD, and changes it into an electrical signal, and the electrical signal 
orresponding to this manuscript image is inputted into the picture signal processing circuit 402. This picture 
ignal processing circuit 402 performs various image processings for image reappearance, such as masking 
mendment and a gamma correction, after changing image concentration into a digital signal value. Thus, the 
utput video signal which was able to add the image processing is modulated in time by the pulse-width- 
lodulation circuit (PWM circuit) 403 so that it may become the signal of the pulse length proportional to the 
lagnitude of the data value. The PWM signal from the PWM circuit 403 is sent to the semiconductor laser 
lechanical component 404 which drives semiconductor laser (LD) 410, and only the time interval (pulse width) 
orresponding to image concentration makes semiconductor laser 410 turn on. The output light of 
smiconductor laser 410 is irradiated on the photo conductor drum 405 by the optical system which is not 
ustrated, and forms the electrostatic latent image corresponding to a picture signal. The developer in a 



ttp:/ / www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_eije 



2006/06/02 



JP.06-1 75500,A [DETAILED DESCRIPTION] 



8/16 s<—¥ 



development counter 406 develops the electrostatic latent image on this photo conductor drum 405, and it is 
imprinted on a record medium. The developer in a development counter 406 will decrease according to this 
development process. 

[0038] Then T the developer supply control signal corresponding to the video signal which inputted the digital 
video signal from said picture signal processing circuit 402 also into the control circuit (video count circuit) 407 
which consists of each part of sorting of a video data, multiplication, and addition, and inputted it with process 
information, such as environmental information of equipment and developer degradation, here is generated, and it 
is outputted to the developer supply circuit 408. The developer supply circuit 408 amends the drive time amount 
of developer supply equipment 409 according to the inputted developer supply control signal, and controls supply 
of the developer to a development counter 406. 

[0039] In this example, although only one color is described in order to simplify explanation, also in the 
equipment which performs color picture reappearance with the developer of two or more colors, it is applicable. 
Moreover, it is also useful to use together the amount detection method of optical reflected lights which detects 
the reflected light when irradiating near-rnfrared light with a photosensor to the developer as a Prior art, and this 
invention. For example, in the equipment which performs color picture reappearance using the developer of four 
colors of M, C, Y, and K, M, C, and Y apply said amount detection method of optical reflected lights to it using 
the developer by 1 component toner, on the other hand, using 2 component developer, I hear that K applies this 
invention to it, and there is. That is, a suitable developer can be supplied according to concomitant use of using 
the developer consumption presuming method do not use image data, about M, C, and Y, and using the developer 
consumption presuming method for having used image data only about K, without carrying out a cost rise 
carelessly. 

[0040] Drawing 9 is the circuitry Fig. showing the important section of this example, and the image data inputted 
from the picture signal processing circuit 402 is memorized by the Rhine memory 101 (this example three Rhine 
memory) memorized by two or more lines corresponding to the range of a required image field. The image data 
memorized by these Rhine memory 101 is inputted and made binary by the binary-ized circuit 102 in order to 
make binary the image data of the distinction field decided within this image. This binary-ized output is inputted 
into the feature-extraction circuit 103, and the description of the image in a distinction field is extracted. 
Moreover, since the average concentration of the image data in a distinction field is also the factor of a 
developer consumption property, the image data memorized by the Rhine memory 101 is inputted also into the 
average concentration calculation circuit 105, and the average of the image concentration of each distinction 
field is computed. The image description data from these feature-extractions circuit 103 and the average 
concentration calculation circuit 105 are supplied to the presumed circuit 104 which presumes the amount of 
toner supply corresponding to this inputted image description data. Furthermore, the environmental-information 
data from an environmental detection means 106 to detect an environment condition, and the process 
information data from a process condition judging means 107 to judge the process conditions of equipment are 
also inputted into this presumed circuit 104. 

[0041] In this example, in order to judge the degradation degree of the developer in a development counter 406, 
it explains taking the case of the timer circuit which outputs the accumulation value of the developer churning 
time amount of the developer churning means which is not illustrated. This developer churning means introduces 
the developer supplied by developer supply equipment 409 being interlocked with into a development counter 
406 while it agitates a developer and carries out frictional electrification of the developer, when the developer 
churning member connected for example, to the developer churning motor rotates within a development counter. 
For example, rotation actuation of a motor is controlled by the churning motor-on / off signal L110 sent to a 
developer churning motor from the CPU section (control section) which is not illustrated. This churning motor- 
on / off signal L110 are sent to the timer circuit of the process condition judging means 107, and is used for 
ON/OFF of a timer circuit. For example, when the size of record material is A4, while motor-on / OFF signal 
L110 is set to "1" at the time of the development actuation in a copy sequence, and a developer churning motor 
is turned on and performing churning actuation A timer circuit turns on, counting of churning time amount is 
started, and it is t1. When motor-on / off signal L1 10 is set to "0" after a second, while a developer churning 
motor is turned OFF and suspends churning actuation, a timer circuit is turned OFF, and it is accumulation value 
T=t1 of churning time amount. It holds. As process information L109 which judges developer degradation, the 
accumulation value T of said churning time amount is outputted from a timer circuit, and is sent to the presumed 
circuit 1 04. 

[0042] Next, when the size of record material is A3, a churning motor is turned on for [ t ] 1x2 seconds, and 
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sequential accumulation of the accumulation value T of churning time amount is carried out like T=t 1x3. Like 
[ as shown in drawing 10 , when several same many images are copied by equipment environmental regularity 
and there is no developer degradation by churning ] the continuous line (a) of drawing 1 0 R> 0, it is not based on 
the accumulation value T of developer churning time amount, but the developer consumption per sheet is initial 
value WO. It becomes often fixed. However, in fact like the continuous line (b) of drawing 10 , developer 
consumption increases rapidly as the accumulation value T of churning time amount becomes large, and 
accumulation value T=*m extent — developer consumption — Wm extent — becoming — T=tc up to — it 
increases gently. 

[0043] The degree of such developer degradation is judged by the process information which is the accumulation 
value of developer churning time amount, it combines also, with the description information on a picture signal, 
and environmental information, presumes developer consumption, supplies a suitable developer, and enables it to 
perform good image reconstruction further in this example. 

[0044] Next, the description information on a picture signal is explained in full detail. 

[0045] Drawing 11 j s the block diagram showing the detailed circuitry of the above-mentioned feature-extraction 
circuit 103 and the presumed circuit 104, and after the digital-signaHzed picture signal is inputted into the 
Rhine memory 101, and the picture signal of two or more lines of the direction of vertical scanning of an image is 
memorized, for example, the block data which is m pixel xn line is sent to the binary-ized circuit 102 and made 
binary by the predetermined threshold, the binary-ized signal L101 is sent to the feature-extraction circuit 103. 
[0046] In the feature-extraction circuit 103, based on the inputted binary-ized signal, the descriptions of image 
data constellations, such as an image pattern within a block and spatial frequency, such as horizontal scanning 
within the block of m pixel xn line, vertical scanning, the number of image edges and edge pitch of the direction 
of slant, and an edge array format, are extracted, and it is sent to the presumed circuit 104 as image description 
information, 

[0047] The above-mentioned binan/Hzed signal L101 is sent to the edge detecting circuit 301 in the feature- 
extraction circuit 103. In this example, in the edge detecting circuit 301, it is discriminated from the edge 
detected within a block by the direction (for example, a lengthwise direction, a longitudinal direction) in which an 
edge is formed, and it generates a lengthwise direction and the longitudinal direction edge detection signals L301 
and L3Q2. rI The number of edges of each direction counts the lengthwise direction within these blocks, and the 
longitudinal direction edge detection signals L301 and L302 with the vertical edge counter 302 and the horizontal 
edge counter 303, and the number of these edges is sent to an adder 304 as count outputs L303 and L304. 
[0048] In an adder 304, L306 edges within a block are computed and this adder output L306 is sent to a divider 
305 and the presumed circuit 104. En a divider 305, a ratio with L304 horizontal edges and L306 edges within a 
block is computed, and it is sent to a comparator 306 as an edge ratio signal L305. As shown in the next table 1, 
the edge ratio signal L305 is classified according to a comparator 306, and the 2-bit image classification signal 
L307 is sent to the presumed circuit 104 as a classification result. 
[0049] 
[Table 1] 
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[0050] On the other hand, the block image data read from the Rhine memory 101 is sent to the average 
concentration calculation circuit 105, and the average concentration of the image data within a block is 
computed here, and it is sent to the presumed circuit 104. 

[0051] Thus, a sorting partition is created according to the description information on the acquired picture signal, 
i.e., the environmental information later mentioned in this example with the image classification signal within a 
block, the number of the edges within a block, and average concentration and said process information. 
Furthermore, the operation of the correction factor corresponding to each sorting partition and the average 
concentration within a block is performed. The multiplication of a correction factor and average concentration is 
performed in this example, 

[0052] Here, it asks for each correction factor beforehand as a developer consumption property under the 
conditions with which are satisfied of each sorting partition. 

[0053] In this example, as shown in the following table 2 as environmental information from an environmental 
detection means 106 to detect the environment condition of equipment, the 4-bit temperature humidity 
classification signal L107 according to the environmental temperature in equipment and humidity is sent to the 
presumed circuit 104. 
[0054] 
[Table 2] 
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[0055] In the presumed circuit 104, the optimal control factor according to the environment condition of 
equipment, the degradation condition of a developer, and the image description is chosen, an operation with 
average concentration is performed for every predetermined block, and accumulation of the result of an 
operation for every block is carried out over the whole predetermined image field with an adder 309. Therefore, 
the output L108 of an adder 309 serves as a control signal corresponding to the developer consumption by 
image data, and the supply control of a suitable developer of it is attained in operating developer supply 
equipment with this value. 

[0056] Drawing 12 shows the relation between the number of the edges within a block, and a toner consumption 
property. When an increment [ as opposed to X and this average concentration X for the average concentration 
within a block ] is set to deltaX here and a correction factor is set to G, the toner consumption Y within a block 
is expressed with a degree type. 

[0057] Y=delta X+XdeltaX=GX, therefore Y= (1+G) and X However, in G>=-1 therefore the description 
information on the picture signal about each block, and this example, the toner consumption within a block is 
computed by applying to a top type using the optimal correction factor G by which the sorting partition was 
carried out according to the image classification signal within a block, the number of the edges within a block, 
average concentration, and the environmental information of equipment. 

[0058] The conditions of each property in drawing 12 are as follows. A property (A) is [ a vertical Rhine pattern, 
an environment condition HH (temperature of 29 degrees C, 70% of humidity), and the property (C) of a vertical 
Rhine pattern, an environment condition NN (temperature of 20 degrees C T 40% of humidity), and a property (B) ] 
check pattern and an environment condition NN (temperature of 20 degrees C, 40% of humidity). However, a 
property (A), (B), and (C) are taken as accumulation value T=tn of developer churning time amount. Properties 
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(D) are a vertical Rhine pattern and an environment condition NN (temperature of 20 degrees C, 40% of 
humidity). However, accumulation value T=tl of developer churning time amount It carries out (tl <=tm <=tn) 
[0059] It is the accumulation value of the same churning time amount, and a consumption property may change 
with image patterns also in the still more nearly same environment condition so that it may understand if 
drawing 12 is seen. For example, in a pattern with many (spatial frequency is high) edges, the check pattern (C) 
has less toner consumption than a vertical Rhine pattern (A) so that clearly from a property (A) and (C) 
Therefore, even if it is the same environment condition, according to the description of an image pattern it is 
necessary to use a suitable correction factor. For example, as shown in the above-mentioned table 1 an' image 
pattern is distinguished from the ratio of the vertical edge within a block, and a horizontal edge When' the 
number of edges within a block is equal to the number of horizontal edges, it is distinguished from a vertical 
Rhine pattern, and when the number of edges within a block is almost equal to the sum of the number of 
horizontal edges, and the number of vertical edges, it is distinguished from check pattern. Although drawing 12 
has shown only the case where the average concentration within a block is X, naturally as for the average 
concentration and toner consumption within a block, proportionality is materialized. If it says in more detail since 
the degree of toner consumption changes, it will depend for the correction factor also on average concentration 
according to the value of average concentration. 

[0060] Moreover, it is the accumulation value of the same churning time amount, and a toner consumption 
property may change with environment conditions also in the still more nearly same image pattern. For example 
by the property (A) and the vertical Rhine pattern of (B), the number of edges within a block is equal to the ' 
number of horizontal edges, and is sorted out by the vertical Rhine pattern. However, there are many edges 
within a block, and even if the consistency of vertical Rhine is the same image pattern in a high namely, pattern 
with high spatial frequency, the difference in the toner consumption property by the environment condition is 
large. At a property (A) and (B), the HH has less toner consumption in a pattern with high spatial frequency than 
an environment condition NN. Therefore, in the case where the spatial frequency of a vertical Rhine pattern is 
nigh, even if it is the same pattern, it is necessary to use a correction factor with the direction smaller than an 
environment condition NN in HH. 

;0061] Moreover, it is the same image pattern and a toner consumption property may change with accumulation 
/alues of developer churning time amount also in the still more nearly same environment condition By the 
/ertical Rhine pattern of a property (A) and (D), toner consumption has much one where the accumulation value 
:>f developer churning time amount is larger. This is clear if drawing 1010 is seen. Therefore, it is necessary to 
jse a big correction factor as the accumulation value of developer churning time amount becomes large 
0062J The correction factor property over the toner consumption property (A) of drawing 25 in a sorting 
partition which is . different from these things, respectively, (B), (C), and (D) becomes as shown in (a) of drawing 
13 , (b;, (c), and (d). 

0063] Thus, according to the image classification signal searched for from each direction edge signal within a 
>lock, the number of the edges within a block and average concentration, and the sorting partition according to 
he environmental information further searched for from the degree of developer degradation by process 
nformatton. i.e., the accumulation value of developer churning time amount, and the temperature in equipment 
ind humidity data, the correction factor property beforehand searched for from the experiment is created for' 
he description information on a picture signal, i.e., this example. Furthermore, the correction factor property 
corresponding to each sorting partition consists of ROMs307 made to memorize on ROM (read only memory) 
^nd the output signal L109 of the accumulation value of developer churning time amount, i.e., the timer circuit of 
he process condition judging means 107, is inputted as the description information L307 within a block i e an 
nage classification signal, the number signal L306 of the edges within a block, the average concentration signal 
;^o«'i hin 3 bl ° Ck ' 8nd the environmental classification signal L107 as process information as the address of 
JOM307. As data corresponding to these addresses, the optimal correction factor corresponding to said sorting 
artition stored in ROM307 is chosen, and the correction factor signal L308 is sent to a multiplier 308 as data 
utput of ROM307. In a multiplier 308, the multiplication of the correction factor signal L308 is carried out to the 
verage concentration signal L102, and the toner consumption signal L309 within a block is outputted The toner 
onsumption signal L309 within a block is sent to an adder 309, and accumulation of the toner consumption for 
very block is carried out. 

3064] For example, if the image which consists of fine vertical Rhine is explained, when the consistency of fine 
hine is high, the number of edges within a block will increase and suppose now that this number of the edges 
ithin a block is EG1. By the vertical Rhine pattern, since only a horizontal edge is detected, the edge within a 
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block is set to edge ratio signal L305=1, and is set to 2 bit image classification signal L307-10. Moreover, 
accumulation value T=tn of developer churning time amount When it is the environmental temperature of 20 
degrees C, and 40% of humidity, it is set to temperature humidity classification signal L1 07=1 010, and when the 
average concentration within a block is X1 T the correction factor data chosen by ROM307 are further set to G1, 
as shown in the point b1 on the correction factor property (b) of drawing 13 . At this time, the toner 
consumption Y within a block is calculated as Y= (1+G1) and X1=Y1. This is shown as toner consumption Y1 to 
the point B1 on the property (B) of the toner consumption property within a block of drawing 1 2 . 
[0065] moreover, accumulation value T=tl of developer churning time amount it is — the correction factor data 
with which it is chosen on ROM307 at the time serve as G3, as shown in the point d1 on the correction factor 
property (b) of drawing 13 . At this time, the toner consumption Y within a block is calculated as Y= (1+G3) and 
X1=Y3. This is shown as toner consumption Y3 to the point D1 on the property (D) of the toner consumption 
property within a block of drawing 12 . 

[0066] Thus, it also sets by the same image pattern and the same environment, and is accumulation value tl <tn 
of developer churning time amount. When coming out, it asks as the toner consumption Y3<Y1. 
[0067] Thus, the multiplication of the correction factor stored in ROM and the average concentration within a 
block is performed for every predetermined block, and accumulation of the result of an operation for every block 
is carried out over the whole predetermined image field with an adder 309. Therefore, the output of an adder 309 
serves as a control signal corresponding to the developer consumption according to image data, and the supply 
control of a suitable developer of it is attained in operating developer supply equipment with this value. 
[0068] In this example, since the correction factor corresponding to the image description information, process 
information, and environmental information is stored in memory, capacity of memory can be lessened according 
to a setup of a sorting partition, 

[0069] Although only the developer of one color was stated by this example in order to simplify explanation, it is 
needless to say that it is applicable also to the equipment which forms an image with the developer of two or 
more colors. Moreover, it sets to the color copying machine which has four development counters corresponding 
to the development color of M, C, Y, and K. The amount detection method of optical reflected lights which 
carries out photoelectrical detection of the reflected light from the developer in the development counter known 
from the former about developer supply control of M T C, and Y is applied. Concomitant use of two methods of 
presuming developer consumption from the video data of this invention etc., and performing developer supply 
control only about developer supply control of K is also effective application. 

[0070] Furthermore, in this example, although the correction factor property corresponding to each sorting 
partition is constituted from ROM307, this may consist of RAM (random access memory). In that case, the 
capacity of expensive RAM is reducible by making rewritable the data of the correction factor property stored in 
RAM by the CPU section which is not illustrated. 

[0071] Next, the 5th example of this invention is explained with reference to drawing 14 R> 4. Since the feature- 
extraction circuit 103 is the same configuration as the 4th example of the above also in this example, the same 
sign is given to a corresponding part, and the explanation is omitted as long as there is no need. In this example 
The description information L307 from the feature-extraction circuit 103, i.e., an image classification signal, the 
number signal L306 of the edges within a block, the average concentration signal L102 within a block from the 
average concentration calculation circuit 105, and process information L109, The rewritable memory 311 which 
forms the selector 310 which switches the address bus AD of the CPU section which is not illustrated in the 
presumed circuit 104, and memorizes the output from this selector 310 further, The selector 312 which switches 
the output from this memory 311 and the data bus DB of the CPU section is formed in the presumed circuit 104. 
[n addition, memory 311 is LUT (look-up table) which consists of RAM in this example. 

[0072] Moreover, in this example, it is read by the CPU section which the environmental classification signal 
L107 from the environmental detection means 106 does not illustrate, and if the copy start key of the control 
unit which is not illustrated is pushed, the contents of memory (LUT) 311 will be rewritten according to the value 
of the environmental classification signal L107. 

[0073] For example, at the time of accumulation value T=t of developer churning time amount, in the case of an 
environment condition NN (temperature of 20 degrees C, 40% of humidity), it is set to environmental 
classification signal L1 07=1 010, and the contents of memory 311 are rewritten by the CPU section by the toner 
consumption property within a block corresponding to this environment condition. That is, select signal SEL=0 
from the CPU section is sent to selectors 310 and 312, and the address and the data line of memory 311 are 
connected with the address bus AD of the CPU section, and a data bus DB, respectively. And the property (B) 
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of drawing 1 2 is rewritten by the property (A) of this drawing according to the write-in signal which is not 
illustrated from the CPU section. If rewriting of the contents of memory 311 is completed, it is returned to 
select signal SEL-1 and the output signal L109 of the image description information and the accumulation value 
of developer churning time amount, i.e., the timer circuit of the process condition judging means 107 is inputted 
into the address line of memory 311, and memory 311 will be illustrated from the CPU section, will be twisted 
will be read, and will serve as read mode with a signal. 

[0074] Now, in a block, when it is the vertical Rhine pattern of image classification signal L307=10 of edge 
number signal L307=EG1 in average concentration signal L102=X1 and a block, the point A1 of the property (A) 
of memory 31 1 is chosen, and toner consumption signal L310=Y2 are sent to an adder 309 in a block. 
[0075] Moreover, the address of memory 31 1 switches and the optimal toner consumption data within a block 
are serially outputted as copy actuation is continued and the accumulation value of developer churning time 
amount increases. For example, the accumulation value of developer churning time amount is T=tl, next T=tn at 
an initial stage. In the time of increasing, moreover, when an environment condition is as fixed as NN (20 degrees 
C, 40%), the contents of memory 31 1 are switched to the property (A) of this drawing from the property (D) of 
drawing 12 according to the output signal L109 of a timer circuit, without being rewritten. That is, since change 
of an environment condition which influences process conditions is usually change carried out very slowly 
making the toner consumption property corresponding to all environment conditions memorize in memory 311 
brings about increase of memory space, and it is not a best policy. Therefore, it is effective to rewrite the toner 
consumption property in memory 311 according to change of an environment condition, to change the address 
according to the output signal L109 of a timer circuit, since the accumulation value of developer churning time 
amount changes every moment, and to switch the toner consumption property of memory 31 1. 
[0076] Thus, toner consumption within a block is presumed by the look-up table, and accumulation of the result 
of an operation for every block is carried out over the whole predetermined image field with an adder 309 
Therefore, the output of an adder 309 serves as a control signal corresponding to the developer consumption 
according to image data, and the supply control of a suitable developer of it is attained in operating developer 
supply equipment 409 with this value. 

.0077] [n this example, since toner consumption within a block is presumed by the look-up table, the 
Triplication circuit in the 4th. example of the above becomes unnecessary, and serves as simple circuitry 
Moreover, since the contents of the look-up table were rewritten by environmental information, there is an 
advantage, like saving of memory space can be performed. 

.0078] [t is also possible to perform developer supply control performed in the 4th and 5th examples of the 
above on a software target by using a microcomputer. The flow chart of the 6th example of this invention which 
jerformed this developer supply control by software is shown in drawing 15 . Each video signal value shall be 
stored in the image page memory which is not illustrated as image data. The data of this image page memory 
mall be. divided into the block BLpq of the hxv individual which makes m pixel xn line 1 block (p= 1, 2, h q= 1 

? v * Moreover, corresponding to process information, such as developer churning time amount' environmental 

information, and the image description information within a block, control-factor alphar (r= 1, 2 w) by which 

he sorting partition was carried out at w pieces is beforehand stored in ROM which is not illustrated 
0079] First, it reads by the CPU section which does not illustrate the environmental classification signal L107 
rom the environmental detection means 106, and stores in the environmental register TH (step S1 1). Moreover, 
n the process information from the process condition judging means 107, and this example, the value of the 
•utpurt signal L109 from a timer circuit is stored in the churning time amount register TD (step S12) 

Subsequently, the image data value dij (i= 1, 2 m, J= 1, 2 n) within the block of m pixel xn line 'is stored in a 

working register from image page memory (step S13). Next, in step S14, the average concentration within a block 
s computed by carrying out sequential addition of the above-mentioned image data value dij, and it stores in the 
verage concentration register BAD. The sequential comparison of the vertical and horizontal pixel image data is 
arned out to the image data value dij to observe, detection of length and a horizontal edge is performed and it 
tores in the number register EGS of edges in quest of the sum of length and the number of horizontal edges 
loreover, it asks for the ratio of length and a horizontal edge, and stores in the image classification register 
GR (step S15). Next, the numeric value ADS used as the address of the working RAM which is not illustrated 
nth each register value of TH, TD, BAD, EGS, and EGR is defined (step S16), 1 **** of the values of the 

ontents Cr (r- 1, 2 w) of the working RAM which makes this numeric value ADS the address is carried out 

nd it stores in the again same address (step S17). After ending this data sorting and the increment in counted 
alue by 1 image field (step SI 8), the developer supply control value T over that image field is computed (step 
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S19). This calculation is performed by taking the product of the counted value Cr of each sorting partition, and 
control-factor alphar corresponding to that sorting partition, and taking that total. By controlling developer 
supply equipment by this control value, the same control as the 4th and 5th examples of the above is attained. 
[0080] In the above 4th - the 6th example, the degree of developer degradation was judged by the process 
information which is the accumulation value of developer churning time amount, and further, it combines also 
with the description information on a picture signal, and environmental information, developer consumption is 
presumed, and it was made to supply the suitable developer. By the way T when the developer which deteriorated 
is exchanged for a new developer, in order for the process condition for image formation to change to 
discontinuity and for developer consumption to also change to discontinuity, it is necessary to amend the 
estimate of developer consumption. In order to bring about a discontinuous change of developer consumption at 
the time of exchange of a member like for example, a photo conductor drum else [ at the time of exchange of an 
agent / exhausting / which makes such process conditions differ ] t it is necessary to amend the estimate of 
developer consumption too. 

[0081] Next, when exchange of a developer is performed, the 7th example of this invention which performs 
proper developer supply control is explained with reference to drawing 1 6 - drawing 18 . In addition, it is the 
case where this example is also applied to the full color digital process copying machine of an 
electrophotography method, and since the whole configuration is the same as the digital process copying 
machine of drawing 2 explained in the 1st example of the above, the explanation is omitted. Moreover, other 
configurations, a function, etc. are the same as the above 4th - the 6th example, and since it already explained 
with reference to drawing 8 - drawing 15 , as long as there is no need, reference is not made about them. 
[0082] Accumulation value T=tc of the churning time amount of now and a developer Supposing it sometimes 
exchanges developers, a developer consumption property will change from the continuous line (b) of drawing 16 
to a continuous line (c) at discontinuity. In this example, if the developer exchange carbon button of the control 
unit which is not illustrated is pushed for example, a developer exchange signal will be sent to the GPU section 
which is not illustrated. In the CPU section, when exchange of a developer is performed, it serves to return the 
accumulation value of developer churning time amount to initial value. By returning an accumulation value to 
initial value, a discontinuous change of the developer consumption property by degradation of a new developer 
can be amended, and a more suitable developer can be supplied. 

[0083] By pushing a developer exchange carbon button, a developer exchange signal is sent to the timer circuit 
of the process condition judging means 107, and, specifically, the accumulation value of developer churning time 
amount is reset by the predetermined value. That is, in the flow chart of drawing 1 5 mentioned above, the value 
of the output signal L109 from a timer circuit is stored in the churning time amount register TD in step S12 as a 
reset predetermined value. Since other functional actuation is the same as the 6th example of the above, the 
explanation is omitted. 

[0084] In this way, when a new developer is used according to this example, a discontinuous change of the 
developer consumption property which becomes remarkable in an early phase can be amended exactly, and a 
good developer can be supplied. 

[0085] Next, the latent image of a photo conductor drum, aging of a development property and the latent image 
at the time of exchange of a photo conductor drum, and the difference in a development property are amended, 
and the 8th example of this invention which performs proper developer supply control is explained. 
[0086] If continued by irradiating photo conductor drum lifting light, since the generative capacity of an 
electronic-electron hole pair in the sensitization layer of photo conductor drum lifting will fall to **** in the 
copying machine of an electrophotography method conventionally, there is an inclination for the contrast of a 
playback image to fall. That is, since the latent-image organization potency force of a photo conductor drum 
declines, the phenomenon in which the consumption of a developer falls even if it is the same image, and image 
concentration falls is known. 

[0087] Since explanation is simplified, if degradation of the developer by developer churning shall be disregarded 
now, change of the latent-image property of a photo conductor drum will become like the continuous line (a) of 
drawing 17 to the accumulation value of a drum rotational frequency. That is, the developer consumption in the 
first stage is DO. Although it becomes, developer consumption falls like the property (a) of drawing 17 as copy 
actuation is repeated. Therefore, if developer supply which amended this is not performed in order to bring about 
the fall of developer consumption by aging of the latent-image property of a photo conductor drum, there is a 
possibility of causing fault supply of a developer. Furthermore, when the member which brings about change of 
process conditions like a photo conductor drum is exchanged, the problem of changing to discontinuity before 
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and after exchange of said member also has the consumption of a developer. 

[0088] For example as a result of exchanging a photo conductor drum at the time of accumulation value N=Nd 
of a drum rotational frequency, early developer consumption may be as low as Dm. The variation on manufacture 
of the latent-image property of such a photo conductor drum etc. is inputted from the control unit which does 
not ^ustrate the lot number of for example, a photo conductor drum, and is stored in the drum lot register DL of 
the CPU section which is not illustrated. 

[0089] Now when the lot number of the photo conductor drum currently used first was 1, it was set to drum lot 
register DL-1, and it should be exchanged for the photo conductor drum of a lot number 2, when (a) of drawing 
17 was used and the developer consumption property over the accumulation value of a drum rotational 
frequency was accumulation value N=Nd of a drum rotational frequency. At this time, by inputting the lot number 
1 n£ , < : ondu ° to 1 r dmm from the G ° n ™ ""it which is not illustrated, it is set to drum lot register DL=2 of 
the CPU section which is not illustrated, and, as for a developer consumption property, (b) of drawing 17 is used 
I nus, by amending the developer consumption property by aging of the latent-image property of a photo 
conductor drum and change of the latent-image property at the time of exchange of a photo conductor drum it 
SSS TL. P °jf * SUPP V 3 suitable developer and good image reconstruction can be performed 
.0090J The flow chart in this example is shown in drawing 18 . Each video signal value shall be stored in the 

nt*ntZ a Z Tm 0 ^ W , h iu h u not i' u 5 tra f ed as ima S e data. The data of this image page memory shall be divided 
nto the block BLpq of the hxv individual which makes m pixel xn line 1 block Cp= 1 2 h q= 1 2 v) 
Moreover, corresponding to process information, such as developer churning time amount,' and a photo " 
conductor drum lot number, a photo conductor drum engine speed, environmental information, and the image 

lescr.pt.on information within a block, control-factor alphar (r= 1, 2 w) by which the sorting partition was 

parried out at w pieces is beforehand stored in ROM which is not illustrated 

.0091] First, it reads by the CPU section which does not illustrate the environmental classification signal L107 
rom the environmental detection means 106, and stores in the environmental register TH (step S21) Moreover 
n the process information from the process condition judging means 107, and this example, the value of the ' 
>utput signal L109 from a timer circuit is stored in the churning time amount register TD (step S22) 
•urthermore the lot number of the photo conductor drum sent from the control unit which was mentioned 
ibove, and which is not illustrated is stored in the drum lot registerDL (step S30). Moreover, whenever a photo 
inductor drum rotates one time, it is sent to the CPU section which the number accumulation value signal of 
otations from a photo conductor drum revolution-rate-detection means which an output value increases by 
Ver ! ri a 1 ? ,S , n0t il,ustrated does not illustrate, and it is stored in the number accumulation value 
egister DR of rotations (step S31). It is the description of this example to use process information, such as 
uch churning time amount and a lot number, and a rotational frequency 

D092] Subsequently, the image data value dij (i= 1, 2 m, J= 1, 2 nj within the block of m pixel xn line is 

tored in a working register from image page memory (step S23). Next, in step S24, the average concentration 
rith.n a block is computed by carrying out sequential addition of the above-mentioned image data value dij and 
. stores in the average concentration register BAD. The sequential comparison of the vertical and horizontal 
ixel image data is carried out to the image data value dij to observe, detection of length and a horizontal edge is 
erformed, and it stores in the number register EGS of edges in quest of the sum of length and the number of 
or.zontal edges. Moreover it asks for the ratio of length and a horizontal edge, and stores in the image 
lassification register EGR (step S25). Next, the numeric value ADS used as the address of the working RAM 
,,, " strat ! d « ith each ^S^r value of TH. TD, DL, DR, BAD, EGS, and EGR is defined (step S26) 1 

*** of the values of the contents Cr (r= 1, 2 w) of the working RAM which makes this numeric value ADS 

le address is carried out, and it stores in the again same address (step S27). After ending this data sorting and 
le.ncrement in counted value by 1 image field (step S28), the developer supply control value T over that image 
3kl is computed (step S29). This calculation is performed by taking the product of the counted value Cr of each 
jrtmg partition, and control-factor alphar corresponding to that sorting partition, and taking that total Suitable 
fnoli^u su PP | y? ontro! can be Performed by controlling developer supply equipment by this control value 
I093J Thus, in this example, at the time of accumulation value T=tc ( drawing 16 ) of the churning time amount 

a developer, when developers are exchanged, by pushing the developer exchange carbon button of the control 
lit which is not frustrated, a developer exchange signal is sent to the timer circuit of the process condition 
dgmg means 107, and the accumulation value of developer churning time amount is reset by the predetermined 

• ; Then, the value of the output signal LI 09 from a timer circuit is stored in the churning time amount 
gister TD as a reset predetermined value. 
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[0094] Therefore, when a new developer is used, a discontinuous change of the developer consumption property 
which becomes remarkable in an early phase can be amended exactly, and a good developer can be supplied. It 
combines, and also with degradation of a photo conductor drum and change of the developer consumption 
property by exchange of a photo conductor drum, it is amended as mentioned above, and suitable developer 
supply is attained, and good image reappearance can be performed. 

[0095] In addition, this invention can treat an image as digital value data by the ability making a digital process 
copying machine into the start, and can apply it to formation of a up to [ the record medium of the image ] to all 
the image formation equipments that use a developer. 
[0096] 

[Effect of the Invention] Since according to the image formation equipment of this invention the edge which is a 
factor with big developer consumption is detected, the consumption of a developer is presumed by this 
detection result to each pixel and it was made to perform supply control of a developer as explained above, the 
highly precise developer supply according to a developer consumption property is attained, and it is effective in 
an always good image output being obtained. 

[0097] Moreover, according to the image formation equipment of this invention, it is effective in the highly 
precise supply of a developer according to image concentration level and a device status being attained by data 
processing of image data and the multiplier corresponding to the image data value, process information, and 
equipment environmental information, since it was made to carry out supply control of the developer. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

ED rawing 11 It is the block diagram showing the configuration of the important section of the 1st example of the 
image formation equipment by this invention. 

[Drawing 2] It is the outline block diagram showing an example of the full color digital process copying machine 
of the electrophotography method which applied this invention. 

[Drawing 3] It is the block diagram showing the detailed circuitry of the presumed circuit of drawing 1 . 
[Drawing 4] It is the block diagram showing the concrete circuitry of the edge detector of drawing 3 . 
[Drawing 5] It is the block diagram showing the detailed circuitry of the presumed circuit in the 2nd example of 
this invention. 

[Drawing §1 It is the flow chart which shows the sequence of the developer supply control in the 3rd example of 
this invention. 

[Drawing 7] It is drawing for explaining the relation between an image pattern and the number of edges. 
[Drawing 8] It is the block diagram showing the configuration of the important section of the 4th example of the 
image formation equipment by this invention. 

: D rawing 9] It is the block diagram showing the detailed circuitry of the control circuit of drawing 8 . 
.Drawing 10] It is the property Fig. showing the relation between the toner consumption when copying several 
same many images under a fixed environment, and developer churning time amount. 

Drawing 11] It is the block diagram showing the concrete configuration of the feature-extraction circuit of 
drawing 9 , and a presumed circuit 

.Drawing 12] It is the property Fig. showing the relation of the number of the edges within a block and toner 
consumption which are the image description information. 

. Drawing 13] It is a property Fig. corresponding to drawing 12 which shows the relation of the number of the 
jdges within a block and correction factor which are the image description information. 

.Drawing 14] It is the block diagram showing the concrete configuration of the feature-extraction circuit in the 
)th example of this invention, and a presumed circuit 

Drawing 15] It is the flow chart which shows the sequence of the developer supply control in the 6th example of 
his invention. 

Drawing 16] It is the property Fig. showing the relation between the toner consumption when copying several 
iame many images under a fixed environment, and developer churning time amount. 

Drawing 17] It is the property Fig. showing the relation between the rotational frequency of a photo conductor 
Irum, and developer consumption. 

Drawing 18] It is the flow chart which shows the sequence of the developer supply control in the 7th example of 
his invention. 

Drawing 19] It is the property Fig. showing the relation of the spatial frequency and toner consumption which 
ire the image description. 

Drawing 20] It is a conceptual diagram for explaining the developer supply control unit of the amount detection 

lethod of optical reflected lights currently used in conventional color picture formation equipment 

Drawing 29] It is a conceptual diagram for explaining the developer supply control unit of the patch reference 

nage formation method currently used in conventional color picture formation equipment. 

Description of Notations] 

1 Image Input Section 

2 Picture Signal Processing Circuit 
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23 Pulse-Density-Modulation Circuit 

24 Semiconductor Laser 

25 Photo Conductor Drum 

26 Development Counter 

27 Presumed Circuit 

28 Developer Supply Circuit 

29 Developer Supply Equipment 
31A-31C Rhine memory 

32 Edge Detector 

33 Judgment Circuit 

41 Adder 

42 Multiplier 

43 Subtractor 

44 45 Comparator 
46 47 Register 

51 BinaryHzed Circuit 

52 Register 

53 Exclusive "or" Circuit 

54 Counter 

55 Decoder 

56 Data-Processing Section 

101 Rhine Memory 

102 Binary~ized Circuit 

103 Feature-Extraction Circuit 

104 Presumed Circuit 

105 Average Concentration Calculation Circuit 

106 Environmental Detection Means 

107 Process Condition Judging Means 
212 Image-Processing Circuit Section 
241-244 Photo conductor drum 
251-254 Development counter 
261-264 Toner hopper 

401 Image Reading Section 

402 Picture Signal Processing Circuit 

403 Pulse-Density-Modulation Circuit 

404 Semiconductor Laser Mechanical Component 

405 Photo Conductor Drum 

406 Development Counter 

407 Control Circuit 

408 Developer Supply Circuit 

409 Developer Supply Equipment 

410 Semiconductor Laser 



[Translation done.] 



http://www4.ipdl.ncipi 4 gojp/cgi-bin/tran„web_cgi_ejje 



2006/06/02 



<i9)B*H^fF/f (jp) (iE)&l§1$ef&$fi (a) (uymmm&mn 

t§M¥6 - 1 7 5 5 0 {) 

(43)&mH ¥J586$s(1994) 6 E24B 



vol; int. Li. 








friof 1 c /no 


1 0099 911 








1 in Q999 911 

11U yzzz-zn 








1 in OOOO Oil 

lie yzzz-Zn 






B41J Z/385 










rrO A a fin 

7Z46-2C 


JJ41J a/lb 


z 








il3<IH©Sif27 (s27H) Mm:Mi-m< 


(21)tU«*5 


#JH¥4- 194747 


(71)ffl«A 


000001007 












^4^(1992)6^290 




J»SfS5*BBKT A? 3 T B30S 2 * 






(72)»W# 


IE5S 








^«^HET^3TS30S2^ 3Mr 








y >*=a;*tti*i 






(72)*B# 


JIM it* 
















y i/»sc£ftti*i 






(74)ff:3SA 





(54) imw<D%m wmmmm 



(57) [Sft] 

[gag] mm^-^monm^MmLtzmw^miz 

[#J&3 3 1 A~3 1 CfcEtttSftfcH 



it 





i 




•s 












pi h 




h i 





V 



o 

v 



1 

«±K:^jttSiv«mb«3i«BMfi:J:!)iHftU 11111 

afitai<Dii3ft**tt£u uaBe**ifca««o 20 

t zfmhirzm&m. 2xk 3 ©agy^ise. 

-3 & , R^j©«^w^=fr* a c it t -r s at$ 

mm^m^xM^mf^tirz^-iKDjjunm.^isii. 40 
5 a^s*ifc**«DH<ft5*— *»oa*w immzmm 

«t!l«>«MMft««-r*C4:*««k-r*lll«3H2©B 
MMI. 50 
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-3v>t\ ^©fflj^— ^P©S*Wltlc;i/f ity-v? 
■^liffRkfciu ^ggrt©S^J©ii#RtP^©^«ttX 

itwm. t+z m&m 2 towmamtssmo 
m&m 1 2 ] &sft<Dmmttm&muir%mma 

kf §ft5Kffl 2 OMHBAiia. 

m&m 1 3 ] $»n®3^flg«ft^«a»E^ 
©!®m£«m-r3'i$m«m^!s:i^ ^o-fe^jfcttwe* 

luS3«f^a!tl^mA i e.©#m«^k05i37"D-fe^ 

sy©«^&MfP&fT^t^>^ 7D«^#&sa^u»5i 
[fft^g 1 5 ] mfflffim&^mfr *> ommmmtm 

ffi7"D-fe^|fef£Na|^©A»'&©rP-b^1t«t:«tt), ^& 
«©Ki^7 i -^P©a»W{tJngcflt4*ai), sc&Dffffiic 

©fs^ata-rJs, a*»j©«*&fsij»*ff5&ta^i:*w 

[i*5Rja 1 6 ] wR&tommmK-x. vm&&M&-tz> 
z t *w«k f s it ©isfgyjM^e. 
cwsaa 1 7 3 o«& < t * 1 fiw_t©a*fiC"3t^T 
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m i 6 ommMimm* 

1 4<Dm&.Mnmw, io 

^WIRCJCR bTS^tttS ^n*:^-^ ©SD^ffi^sR 
[M5RJI2 4] %1My&&&b£:fll{C& SE&Sixfe 

tti m&m 1 4 ©ra^mse. 

ttsse-rs - 1 tmiLZirzmjm 1 4 <Dm$.Bmm 
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kirzmmm 1 4©b^j^s. 

[»*« 2 7 ] !£Brt®JBgftM!8frfft$ll-*- sag^^ 

^-#8¥©m&ffftsnjiffi&5R«K munmKL&^t, 

[^©i¥»i£f!J!] 
[0 0 0 1] 

[^3t_t©*!]ffl£-ip] #»9iia\ -HWiCtt, XIjWA 
«ftfttr£tt if© WBSU 7* 'J > f %e>Hftj£j$£B£ 

[0 0 0 2] 

[ft;&©&#] BMH^EM&ftfclttftESUMNi 
<fca3ti*ili«F-#-Sfci&C<&B4t*||Bi:3!J:oT^*. Wfc 

g©:®-^, f^-- 4:*+ U7*©a&j£ aaau a«si© 
[0003] n&s z. © «t o temmmmtmmwk u 

t, ( 1 ) m 2 0 (A) h^-- (v-if> 

^>t>C, ^^a-Y©=&b^ — ) fc^yycD 

bt, PlU (B) td^-TJ;-5K;, ^BBKaflkWr&iJft 

s tmre % % m&mwvm&x - ?<o «t e ^a^ia 

If # 1 ±casp*ftfc 2 i^HttM 2 c^id, ^sx« l 
ED m%?J*- K) 3*63E?S^3t*jRWU ^© 

fctu^ffi* e> c p u© i a %&jmv?j3r?:Hft&tiErt 
©a«wa©ift#jt*jftB b, ©^tH b&a^j©^ 

br h^— ©w^fi&sgffli-j-s <t a iz bfe^M^^s 
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ttoaraasffifflTSfc®, (2) A^^7^ h-jr 
-©£5£ b^-*>k©Rltefc£^ VTt^SMtfi 

ttRA U - ©**KHMfe 1 2 \z±MVtzEtMXSmaii 

J5©t&©i?CLED 1 3i>£#^£SSIfbs -£© 

* * b ^ *- f 1 4 -es^ \.x&mm& 1 2 © 

[0 0 0 4] Sftfc, ttfc^-r ^^^©IMMEC 
#ffl*ftT^S*>«Dfcb^ (3) CCD*©***? 

^Sft#^jUiiiSMfe©T^p^ffi&{f^£^ 
HfiWB^CSStU ^©tV ^*;i«jfeff*§©:£gl$;£fci: 

:Bfcgl5tbT b^— ftttl^SV^fcSliT***'*!' b 
[0 0 0 5] 

K#«i&TBVMS:i& % **±ifibt- ©ShMltt b^- 
[0 0 0 6] tf^«*:±6:3KJffiL&~«CD#jf8ir 
S3 (2) co^y^#,«li^J^*iSi©3g^f | M«Sffi!lfBl^ 

[0 0 0 7] H«5*— *Xtt*©H*&WRL 

*sc©a«»Hiia«ij*rasHTf ^ h 1 2 *h 1 9 tzmt 
if) tjfSb&a^ai <b*— ) ^mowa-*****! 

hi 2, 1 9csi/feM(t nft^-a'ftcttR*** 



4) W6-1 7 5 5 0 0 
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if©SHfc£?>&&£s:hTv^i:^;te>ft , tv'15. 

[0 0 0 8] ftfc, tmil6fflif| (b) ©#tt 

b*U ^©m«7 s -^©^EfiSCifc^!lbfc± 
10 IB (3) © A t> > b *S©^^JM^$iJ^ST- 

^ai^gficti^tf&WEbT^^i&s^fe 

SI©fl&Ki s J&^b7A©«fc?&^;|tf©£&B# 
[0 0 0 9] fct, *fflffilo©@i5it Wfcr— 

*w©«se«j6 ^mmtmrn^^xm^r-^m. 

[0 0 10] *36IS©jfe©ilJ«jBU HHfef^WOftt* 
■«»£EB<d r n -fe ^*HMc«jS b fcaw&flMRC X^XM 

b^— ^Bi*»S[Cffii^-rSii;AST-tSiatb 
[0 0 11] 

b N ni^iB^^t-sia^^et^^T, a*^ 

[0 0 12] Sfex 2 ©^«ic:^^v^T{±v ^wt±, 
©rDH2^is^tK«tt), *»«»6nfcjts*<f-e3B 

50 ftfflOttJU*»£fr**9£3MRi:*JlttU mfBait^ 
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[0 0 13] *3©jB«lC*V>-Ctt. 

■caaaiowMtjtje^ijije^RtitjMiu mm 

[0 0 14] 

J&bTpifflKil&BJi-rSo 
[0 0 15] JttTellllfflfc&^TlfcfcftVJ&tt 
?lISa07M7-®7 i ^ S'jr/lttM&tJl bfc 

[0 0 16] *"$\ *^HJ©^l~^3CD^3ffi^JC^V> 
TI21~ia6 S#^bTSiB^-|-S 0 £*l-S>©l§SE#jK::fc 

bfc%©-e&s„ 

[0017] £ £^ 027 t5%*nS3B«*J*«Wtt 

07t^^J©<J;-5K:^fb©fe»t2tt7 !f 
-^iiLfell^ >fit»oaaii!*K:*H-S % ^©JS528 

(A) T*£8ffl, l7-f>I©7^ i/fcfflS-rsHEl 

(B) T*|±6ffiU 1 y HBOf-n'i'CfflaniB 

(O -e&4fla, 2 y-9 l-j&Lt©!!©*-***©***: 
mm-tzmm (d) -cttsfH, 2^-f vjw±©is©7-f 
x ?i>^©»miit spuh (e) -ess 

ffi^t" SHE (F) -ettOfflfcJfeS. ZGDx.yp&tm 
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[0 0 18] J«tt«jfcB\ H^-^COftHSRCWUT 

sr«)S. ^ tiD«i£«weoK^ttomi%9ts c fcT?> 

10 ClfcCkSo 

[0019] @i tt^wsoiR i vmrniomwuDwm 
u miMLAts® 2 i &m a t£mm<DW&& ccDf 
(Dmrnttf t «t o t «E»«t -a t ras* c jmr s % © 

g§22£A±f SiftS,, £©nfe@^4KSI!f&2 2 f±A# 
bfcWtfg-^ fcSt bTWft£ Hi *f 5 WI 

a c mWStf-v feBNWtttbTSewt- s;i;i/*fll 

(PWM) 0SS2 3 CA^StlS. PWMIH2 3 
20 *6©PWMfl|-»tt^MW*:V— 1>"2 4fcEP2lll<**U £© 

#^#1/— if 2 4$^;i/^gicjEStt:3i->s -tywrn-r 

So !f2 4©ta*3tettBI^b*^3fc**S:J: 

fewaaHfes^f « . - ©sew b* 5 a 2 5 ±©i^» 

[0 0 2 0] -2k BtflBlf^^*D.aEII&2 2 *>£>©]« 

«T-*HasiB2 7KfeAii§ft. ccT»iaat« 
30 «^i-sfc4&©a^JM^$y®is** s m±f^ttSo juss 

mm 2 7 * 6 ©a^J«^iJ»f8^{ia#^J«l&BISS2 

[0 0 2 1] ±HB**ffi^J©lM^t:5 :r 'i' ^^;Hfi^BUC 
S*b-caWbfc*&t-3^T«4l}9-#-*. JS^ll^tilil* 

fcts 7 J ^^^;^^t^-cy;c©ia^A*gP2 ltt 
-rs«^s^* s H^a^siHiE&2 2^A^j*n^ t^- 

Dir-^-f S»^A4B» (A/DSE80 , 

WjE, ^iiC (Log) mm, Tfi^5fe (UCRM) , 

a§ s^it^i bfe;w*«©e-5fcfea «t 5 1, iMnn 
50 m«i5*— ^ft©***tj*i5fc*aj*#ffln 
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BSjfcJgja&Stt*. C©M5B*K:j:t)*3l6ftl»5A2 5* 

m%~? z e t: ic «t o t, «s»iM/*BWfe5 s -'* car jts-r 

[0 0 2 2] 02 C*ara&jaffl UfcW^JfcJfifSC©? 

-f )m?mi±mw*&fi t » i . $ 2 , ig 3 xw* 

4CD4o©m^B^X7 i "i'3>P 1 , p c , p, 

P« feffix, *&iffiep<Z)i|&!RA-fef h 2 7 0, 2 7 

1, 2 7 2Xtt^bfflffi«D£2 7 3#&S3»;£*ia 

c <Dmw*<fr h 2 7 4 ttBRs^cEp^-r^rra ce»af 

mmht^mmmm,^-: >a>p. , p« , p T 
p> 

[0 0 2 3]#I«a?«XT-J'a>Pi , P« , Pr 
&tfPi ttJtKttCra— ©IMtStfU itfS©J;5Kiia 

A24U 2 4 2, 2 4 3&tF2 4 4&^, £4tift£ft 30 

X, #g)fc#p7A2 4 1, 242, 243M244 
KfiBHfcT*-* KS^^&SSiftSMt S &S£7feS 

S3g&3§2 5 U 252, 25 3, 254, EH&It 40 

-2 6 1, 2 6 2, 2 6 3, 2 6 4, J£TFC4MW*V— 
If 2 2 1, 22 2, 223, 2 2 4&V3K'; =f >S 5— 
2 3 1, 2 3 2, 2 3 3, 2 3 4&diHS»*feJ£B<Z>* 
£43, 8MMB2G lMht-*^t-2 6 1 
£&v-tz>££©l-^— M*s, ^j||gg2 5 ZmfVi— 
*'?;l-2 6 2CI±i'7>ft©b^ — 0*5, 3I&SI2 5 
3RZFh±— ftyrt— 2 6 3CIWx0-fifflh^ — Y 
5 4RXfih-}— tfy/l— 2 6 4 C&r^ y 



»H5F6-1 7 5 5 0 0 
10 

[0 0 2 4]-*, jtf5^0«S66 2 0 l±tJHiMfE« 

2 o 2 ^©F^^a^tifc*^— ®se (®7jv£i*) ^> 
72 o 3-e^Wb^* ! e>^epv*[qic^— # 2 0 9 c<t 

ft, 5 7-2 0 4, 2 0 5, 2 0 6T-H*fS^TI/>X 
2 0 7tA»U I)E$JlTEGB 3fe©7-f ;i/^*sji 

tsat-s. ccD*-? 2 0 8ttx»**6^«u r 

ft* J; 5 £Mg$tJi£gfr, V-ff>* (M) , *>7> 
(C) , -fain — (Y) , 7*7 9^ (K) ©4fiOHflfc 

noimfcf*— * m #j v^x © is t jt^j-r 3 t & 5 «t 

dt^V^fflSEil (PWM) SftfcV— tfffitte-tCS 

gis^s,, e e &x-<Dm&tm®L$mmm& 2 i2t,t 

•oTfT&fc»ft£c 7>72 0 3M?7-204 

&&tsMl<DK 5— y h 2 1 0{±^E-^2 0 9«3J; 

2 0 6%-&tt»2CD5 5-J.= y f 2 1 lttt-^2 0 

[0 0 2 5] WT©^n-fe^K:*}V%TH:' ! ?-S>^M, j>- 
T>C, ■Y xd— Y, ^7iy^K©#6ic*rLTMISI«li 
®a*sfT5&t>n^©tf, v-g>^M©^^«^!|i:b 

[0 0 2 6] ;w;*iHg£ia#iifc-x'-tf>^M©Mfev i — 
^t3Sr3SJ|MIW*V— !f2 2 1 &K»U- iMfe^-^C 
MiS-i-ajeHffiiat^^Jl/^ V— tf 2 2 1 

ftf^-a-, E©^i;v^$r^T-taft-r?.#>j =r> = -5- 
2 3 1 1 J: &gglWfl9fi:jfe3acf «. E©gSIHB9K:^3lE*n 

tBWE-r*«B*»P5A2 4 1S«*f SEfcTf, flBfe 
fi:F7A2 4 l±CJR»<D'7Hf>^eiHfcfi:*fJiij;t-S» 
E©#S^*3B0^2 5 IE J; 

[0027] mmkmzffiMij-t » b 2 7 0, 2 

7 lXtt2 7 2, ^5i#0b5i!)^2 7 SCV^Ttl* 1 .!: 
tl SpfeS^n, b P— ? 2 7 7 SlTfe¥^;V h 5 

±ER*3 *U h 5 ©B^^EP*|q3^©^i!if3 

mj.^x$m$n&o e©p^c, s&*s©^-< s>^ti^ 

WA s ^6>tiT, ilOlf«X7 : -i'3>P, ©^ 
#h*7A2 4 l{Cttv-fe->^ h^-— ©TBWlWfc*, B2 
(DmmMJ&X^-^ayP, ©^5^h*7A2 4 2f3{* 
S^yVh^— ©BfljnBft^ »3«DlB«Jtffi)U?-^9 
>P, ©S7Kftb'7A2 4 3tfi-fxD- h^-— <DW& 
M^* 5 , ^Uti40B«7r->3>P, ©^ 
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m^ov h 5 <d&a c «t -o xmmmi^^ i ~m 4 ©W& 

ot. zommztitzYf— -fcv;%-2 6 1 

~2 6 4*e>M3B-T-5o **^-2 6 1~2 6 4 10 

^©Mli&n^efci:*^— *©&&© b^— &#S!0 
Sff'M^TS £#>©»&;* 'J ^- 2 8 1-284i»sf 

Vimt&ZtlZ,* 2 9 1-2 9 4J±SMgig§2 5 1~ 

2 5 4 cfi© 2 JS£#gy£ftl© h 2 4 1 

-2 4 4±{CBJ5E$nfe#^««fcWS**Ta^-fr 

[0028] M4<DmmM.&L^-is3> 
p. ^ajibfc^ u^frhsfrZfrffiishTfcMm 20 

^-wgw^^nfem, *s h w 2 7 6 *n tanas 

[0 0 2 9] *^ti6^J©Ji^IllSS2 7 0fH9]&lH]E5ttjE£ 

*H3fc^Bs»* ia-e avr - phms ^mmmm 2 2 & 

n^-f w^'j 3 1 a~3 1 ctcfiattsfts. ^-f > 
^ ■=£ u 3 1 a — 31c fciaasftfeMfcr*-* aaam 
astWbTiv^fJDtfta&^a-saiyytfttaHKa 2 c 

[0030] 2t>tznv<mi-t?>hL, m&^—z&m 

^««®*»SC3»*JtSbfc5^ >g&©^-f >^^&'J 3 1 
A~3 1 CCAoTKISSixS. *HJK«rtJtt*IS«« 
8:3X3111* (07#M) T?&3fc«>, 5-fW*iJtt 
SfflteffiSJVCl^S. fit, f©^«^|^0H^© 

J;t>fJ&"5. Citii, 12 7l:^ti5CIMfi 40 

&©i&£±i£fi : &d. fltv £BIiIft!£i;v>T&ffi2*i 

«afit&.s. ±ga*t^fB^©a#iiasHi^©H^ 
«■ bti* t> jg wfft^, *o>m^wm\m&>? 50 
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a^j©«$&s* s m^s^^ ^ t ic & s . 
[00313 ±gaa<Miy«***fee«Dfctt©3iy y»m 

£ 9f^bfefat 3x3 CDBigflHftaVHfe^— *ff®iftft1 

, [o 032] ^-f >^t^u3 ia~3 1 ccaaasfifc 

%m *> & u V s — ^iit©i^w<£Apfltg§4 ic± 
t>ma-f6„ 3 x 3©^©cj3^t{a^-rsag 
w*<oiii*7'-^«[cst br 9 tgommzmmm 42c 

:fcVvtfT&5. ^©Sn#^t*^iB*©^SSWS4 
3 £ J; 3 „ £©«IMgS©ffittx.*^Rfcj6&fc 

^©fit^M^»^©±iM©bSv^t 

Clfc«ftjei2iT«B2 0Jt«gS4 4;&tT4 5£<fct>^*v 

*nff*t5. tee* bSv^ttni&rJ t »2©vy^ 
©try HR-t'igMWttKA&jaeifeearii**©^* 

t>* ^— *tft7b*2fiirc*ai:*-fttt, H7 4#^bTii 
0^bfc±ai-x btVMi£(±l t4C5&S. i©b 
*^*tt2flBfcl|Rj£*fuS'6»©T;H:3&:<x 5 s — 

[0033] ifet, *m%<Dm 2 oimm^m $ \z.tf 

©l&m&fr&o. 2fiSYb®B&5 ltii, 35^ 

>©7^>/ ; £ij 3 1 a~3 i cizmm$titcm&.T- 

^^6, ffiSBj^Sfpibi:1-5 3x3 ©ffi^ffl®|g©ili 
»5 s —^ft2«fli1-Sfc«)©bgtv>fi[*«toS-#-5. C© 
b§^«tbT{±, IMrtWCDBHfe^— ^©«*ttt*/J% 
fit©M£2mb&fflt&£&^£©;& s #^T?;&£. ^ 

it, ^©R^snfcusv^ttKjijb^ st, assi 
&1£2 mh b, fottvy^52 ix&a a 

m^© 2 iflssnfefi t <Dmmmmmmm%mmmm 

ffliagS (EXOR) 5 3T?j»Htt-4. itlfcif), f±i 
ll^i:©^-SCx 5F— SfeA^m^^ -^©^— SOHRn 
BP*aif fOttaJlllR***^ 5 4T-tt-|S-r-5^i: 
T% lo©a§Il«ti5ttS^y^A J *4i)6ix§o ^ 
©*a&6tlfc3ivy|S (4ts»b) §^3— ^55 ^5* 
^O^— KttCtfy hfcisv^ Sttfflfg 
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CAD, l^©K^C^-r5^Slffi^S* s »[t!^tl2) 

10 

[0 0 3 4] ±mm 1 ©W^TfPft^fcSMMBBftfM 

«* V 7 h ^aiT-WCfrfto 3 ©SUE0J© 

^EU 3 1 A~3 1 CC*M(!l*nT^4tiOt-r*. * 
-T, (3x3lHSi) ©ffltft^-^ffld.,*^ 

1) = f U, 9BI|jS^©jIi^-^{Kd.,^iP#bT 20 
*©iDJMtS*JftHb (7ry7S2) s ifcv*-?;^* 

Ts 2-D©WIE*#|flU Xr»7'S5Ci^t 
T^3tL5 b#V>ttT. fcib«1-S. £©b£vMfi© 

/9s a*i-s*iao&»©<wRr ft iJ© 
fe*£Bfc«wtc**bTfT*^ (xf-^i o) s #dq 

*C»1-*l!SiM0iBMcO»fp-eftSS«»J»ie«l» 

[0 0 3 5] iteCs *^©S4-^6©HSE*«Jt:ioV'> 
TH8~01 5^#{^bTBft8J-r5o £*1&©^»J^ 

7-©^ s>*;Hj*.Jf«s:»fl bfc 
[0 0 3 6] Hftt^-^IS^fffiDlilftcD** 
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ssflKorn-txifefft^b&fflifflawaiSffl^s c t 
■5ifc# T .g s j|icH*5 f -^feinifb&sitT?i*3i« 

[0 0 3 7] *t\ *««§<OJB4(0^aiB«K:o^TBftW 
t5. SSti^K&Mfflb&S^tt^O^y^ 
;HK^«4wb. B&flfcftK&gM 0 1 ttfl££KK<z> 
M<£ C C D<ff©SMft*?f: i^tiaHoTlMf 

EHfcS^fffllHlB 4 0 2 JcATj^ftS,, C©!!^^-© 
ffl[lS&4 0 2 tt!rMMMEft7*-r i^^Mttfc^tfe 

xtssomsttetezx?^ mffl&jtz&mztiZo pwm 

IB4 0 3*6<DPWMeftt*»»l'-!f (LD) 4 
1 0 £IEltrr£4^fcL'-1ffl8!jS5 4 0 4 fc586*u * 

9*4 1 ozmmmm^MmiTzmMMm ow 

Xfi] «tt/£*rS*4. *#4*U— !f 4 1 0 ©££!£#[* 
HSbav^*9t3Rt:±-3TlK3ttftl»9A4 0 5±fc|fW 

0 5 lOtilSftttSWI 4 0 6 *©»& 

a»-/D-fe7tj;!)a#s4 o e rp&mmwwi'p-tz 

[0 0 3 8] SB<D3RttHnrH>9ti»i£-fbft2f 
©rP-b^tfWfc^K:. SufB[ii^®-^^lHlSS4 0 2fr 

M&) 4 0 7E3%A7Jb, Ci-eXjbb&tf^^t^r 
J*i b&^SiJM^M^^As^fig^tiT^SOffll&EIi^ 
4 0 8t(±l^$ttS» 3S^M^HE&4 0 8itXiJ^h 

r^mmmn^mm^tzm^xmmm^msi4: 09© 
[0039] *mmmzjs^T&* mm&ffimtz-rztz 

*Jf^bfct*©^*&3feH:>^tti9l-J-5Jft*S*r 

2>. Wit«s M> Cs Ys K<D4fi©S«aHl*fflV^'r* 
^— Bf«W e aftfT&5K«K:*V\T* Ms Cs Yttlfig 
fciSa««!lftfllV\ *ftfc*rbTSJfE3feg6S 
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S. IP*, M, C, YCoWCtt, SMfe5*-* ftfflMfe 

5 - 1 #t- § s . 

[0 0 4 0] 09 tt*£fcW©lMKfc*?-|SBI*^BlT? 
b, flHfe|g-9mi!&4 0 2*6X*Sii«B«fe5*- 

Sattrt-S^-f 1 0 1 (*ltML«Ttt3o©5-f 10 

>^-tu) cia«s:h,«. E^^^^tijioic 

WtfflWW— #&2fii£{b1-Sfca&K:, 2fitfbliftl 0 
2CA*r£ixT2fifE-fb;*ftS < , £©2«fcffi:fctt*M*J* 
ttlHBl 0 3CAA^ 2HM«Kn®0{k(OmR^ 

0 1 fcfiHt^nfcBMfc? 9 — * S*¥£S$tS#fcHII]K& 10 5 
fc4>A±r^n, #Wm«©il&aK©¥i§tt*mi&£ 

1 0 4{Ctt$&^ti§c s&k:, C©Jt^iSI£&l 0 4fc« 
3||WB^ft^t-S3iiaaft«*ffil 0 6*6»©^tiHfi 

fH*e**i 0 7^e»©^D-fexjt^-^4,A*$^ 

So 

[0 0 4 1] 3MaiB«C*VtTtt, S^H4 0 6 fl©Bi 
M^Ifi^tSiSi:, 8UMflflgKS4 0 9 

^i&bT*ts&$nfe^^j^^4 o 6w^SA-r5 
fn lows, *©iiftttfl^#j»;*ns. c 

(DMW^-tJr^/^ym^L 1 1 OttTP-feyUWWI 
J6*«l 0 7©*-fv-0j£lc:j££*U *-f^— BJB© 40 
*>/:<->'Cflitr*&i , iS« Mitt, ffi«*r©iM x#a 

>/*?m^L llOisrij fcsOtO, aftftHBte- 
**>/*7«Ll 1 0*5 r 0j fcfcofefcg, 

c% ^^-HE&as^tsn, «*mm©*«wirT= 
i o 9 1 b-c, utBjs#i$ffl©m«fflT#*-r v-iaa so 
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[0 0 4 2] Jfcfc, IBfflW©1M XA S A 3 ©*g£\ t , 
ttT = ti x 3fcV»3±3Ex JB&JRSfSJi*. HI 0 

-;£i:&S 0 b#U ftNiCI* % 01 0©^ (b) © 
M#B#F^©m«ffiT*sA$<^5fe:onT, a 

[0 0 4 3] *SSME«t d© «t 5 ftAttMj&fbOJt 

Sfc£U Bft@*©ttttfjf«K\ 

flttirTs 9Mfe*!l«K*&ft£U jfttiJ&;att*f©M£& 

fffcvv &jPfeB«ftBtob*fTika.S J; 5 £b £$©-£*& 

So 

[0 0 4 4] ifeC, Bft«9©E««#lc:-ov>TlBfct- 

So 

[ 0 0 4 5 ] m 1 1 tt±BBi|*$Cttffi[!E& 1 0 3£tfft5g 
B& 1 0 4©P»ilSM4$t?P y^B*?* &, 

y^^e^b^nfcH^fs^v-f >^ u 101 

CAAStU B*©fflj£^ia©lfi»7-<f >©B*flT9 
^fBtt^tU 08;?.J£, m^g^xn^-1 , >©:/D yp^— 
##2fi!EYbH]Igl 0 2tSS6jv ffij£©b Soffit J; & 
2ffitfb*flifefk 2fflftf-f L 1 0 l* s #mwailflimi 
0 3 Kl^fefLSo 

[0046] mmtams&i o 3-efa, A*s*ufc2« 

{bff^fca^ViT, mBB^x n-5-i' >©7"n ^^WT-© 

nmmmt br«^iass 1 o 4 {cjse.ns, 

[0 0 4 7] ±K2<ift{=-5f L 1 0 lttWKMUIIiei 

0 3 &(Dx.y¥mn®&3 0 1 izmztiZc ^.mmmx 

3 0 lfciJirt, ^^/^©ffM^^S^lRl («A«s 
tft*WS#L 3 0 1, L 3 0 2 $^fS„ djife Xo sr 

^rt©«*iRi, fil^iRi^f s?«ttne*L 301, l 3 0 

2 ttlJfcai 3 0 2, *J.B?5?3tji>>^3 0 3 
tioT, Jg-n^-jx©^©^ y Tigris* r> > 
cnfe^v^W±A'i7>bHi*L3 0 3, L3 0 4hb 

[0 0 4 8] AD#|g3 0 /D-^fii-yi^L 
3 0 6SjfUU -©JnffilttS*L3 0 0 

5 tit^Eg&i o 4fc2i6ns. arms 3 o 5-ea, « 
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fcJWHU x»j?Jfc*OTL3 0 5tbTJt«ES3 0 6 * h©DB«lfl«fi^L 3 0 7 «Mt£lfilB 1 0 4 ta*. 

cjgie.n-So j:bis«^3 o b-chu ^osit^t^ac [o o 4 93 



iyS?t^i§ L3 0 5 


mam* L307 


OSL3 0 5<0- 3 


0 0 ffiyJV 


0. 3SL305<0. 7 


0 1 x y ^ 


0. 7SL305S1 


1 0 *6£5>-f V 



[0050] — s\ 9-f >^^'j 1 0 i*>6iw*asn 

*lTJfijeiSIJ» 1 0 4tS6tLS. 
[0 0 5 1] C©J;5CLt»6*i*:Wfc«*<M«W« 

nv^n^vvm» t^x^mmt, iti&r&WMM 



20 [0 0 5 2] &MlE#&&#3!3'JE#£?SSM-r 

[0 0 5 3] **SE#J-Cte, $A®3WR^&*$P*-3 
3|t«ftfc8l*e 1 0 6 ■frbvW&Oimt LT\ TI3cd^2 

homKSKdWfi^L 1 0 7#if5£EB&l 0 

[0 0 5 4] 
K2] 



Brass, affira?«au*sg&MHB*mAL 1 o 7 





1 0—1 5TC 




— 30x: 


mem 




OOOO 


000 1 


0010 


0011 




O10O 


0 10 1 


0110 


0111 




1000 


100 1 


10 1 0 


1011 




1 100 


110 1 \ 


1110 


1111 



[0055] m&ms&i 0 4-eiis ttsemRm. m 

:/P 9^«o«mS«*A]|nB3 0 9 CfcoTBrjeoiS 

0 9©m*L 1 0 *i$m&-#K&%%Ltommwz. 



[0 0 5 6] Ell 2tt^P»*rts»i«i:h+-«f 
[0 0 5 7] Y = AX + X 
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Y= (1+G) • X &«U G£- 1 

[0 0 5 8] B 1 2 C*H-5#«tt©ftfH±TIB©» 5 
T-feSc #14 (A) (iu KE^-f W^* — X SRKRffiN 
N (M«2 0°C\ I«4 0%) , #14 (B) it, «E5-f 10 

smihh ^29^ MS 70 

%) , #14 (C) B\ 8SB8RJBNN 

(a) , (b) , (o i±3uuffi«mn®MMi[T= 
t.ti-So #14 (d) ^m^M 

NN (SJK2 0°C, SSH0%) TffcS. tztzU 3Mfc 
JPJtW*KFia©**fl[T=t, t«o (t, it. St 

. ) o 

[0 0 5 9] El 1 2 * JMlttfl** IH~©it# 
#f4 (A) atf (C) *fe^l»«ictdK, ^9 

> (A) iSWijii'^-i' (C) 
©##h^- iHRJt#il>*^o =g£oT^ Rl-©S«Ett^ 
W£^->©#$t£J&bT, iimsiE 

Vi:&lcft. fxy^^-^fcWJ^S. 191 21? 
tt, ^n^^rt^jgmSA s X©^t^T©^LT 

s«u ^Dy^AomMUEi: hi— mmmt 
&itMm&wm±-t?>. ss>fc#u <**.«.. 

[0 0 6 0] *fc, fl-©MB*WH©*IMtrc&oT, 

h*— ?IS?#'I4#JI&.3~ W*.tf v #14 40 

(A) (B) ?D?>rt 

ssa^nso t*u ^9 ^t*i©^^&##<, m 

fc«t* b ^ — $W9K Jmtt<z>lKM#^:$ vx. #14 (A) , 
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[0 0 6 1] B— ©BWfc^^ — >Tf*oTs 

Kit), h^-iB»#14#j|&.S£ #14 
(A) , (D) ©«J^ %titt!lffi#tt 
F^©m«1iS* s ^:&v^*sh^— ailt*tf£t>. citittia 

[0 0 6 2] tft**i*3fe-3&aS'J 
K^t*»*H2 5©t^-$g©#14 (A) . (B) N 
(C) s (D) fc^SttiBWRWttBu 013© 
(a) % (b) s (e) s (d) ©±oC&£. 
[0 0 6 3] d©J;5J^ B^11-^©#mifffis BP*, 

nmmmts. 7v -9 ? n ©£#i^ » s>flre*> & 

OM (U— h'3t->y— pJ^EU) ±^gaH$#&ROM3 
0 7tlfSn. -fbT> EOM3 0 7CD7Ki/7tL 
T, ^D-ji'fliDMi, fip-fe, ®^^1I^L3 0 

«8E1S-9L 10 2t, at#E#£Mi*L 107^ 7"D-b 

mtm^mi o 7©^^-v-iag&©iB±!«^L 1 o 9 

rom 3 0 i.izmwztix^&mt&mBm&tzMfoisfc 
mmtemjEffiM&MiKZti, rom 3 0 7©^-^w* 
t vxmmemm^L 3 0 8#ai#fi3 0 8 ca&n 

So ft^i!3 0 8Tftt. MiEfl»»«-9L 3 0 8 

L 1 0 2 <y ^ « h 

L3 0 91fi&±>Zti%o 7oy^flh^--ffgfL3 

o 9 5isn#n3 o 9 trnzn, 7~xj y#4g:<D h±~ mm 

[0 0 6 4] ffttt, «B*^«£?'f >*6*SjB*C-3 
V^Ta!£ra■rst^ »v^^-f >©^JKA s ^v%i:#C{^ 
>v ^ W©ai ^ V>Wj$%> < & s 4\ '©7"D»/^ft 

«>, ai»S?lfc*»»L3 0 5 = 1 2K»b»«t 

*«fi-»L 307 = 10 4:& 5« ga«»t!i»^n 
(Dmrnmi^tr x\ msmse.zo*c, ia^4 0%T-^ 
u&Mjg.'fmm^L io7 = ioiotfeD, 

^Py^|*l©¥±llJgJ£* $ X IffeSM, RO 
M 3 0 7 T-miRZtl&nJE&&y 1 —*rt±, m 1 3 ©«IE 
^#14 (b) ±©^b lCwSilSi'JtG 1 fcft 
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Y= ( 1+G 1 ) • X 1=Y 1 

««*#&©#& (B) ±©j£B 1 fc*JT5 «SS 

Y lfclt^W. 

[0 0 6 5] amsy*^ffi©m*ffiT=t 1 

JfcSkgfc^ ROM3 0 7±T-^iR$tlS«IE^7 i - 
121 1 3 ©«J£&iSt*#'l4 (b) ±©j&d 1E^£*1, 
£<fc3K^ G3h6§ c 7vy&ft<Dh±— 

Y= (1+03) • X1=Y3 

*j*NH9:©«rte (D) ±©j5D 1 fcj^-TS b+-^«fi 

Y 3 t bTa*J*;h.5. 

[0066] ^©«t^t, m—mw**—>. emwbs 

fcAViT** aMfflttN&HoMHtti <t. 
g, ^ © b t-IfifiY 3 < Y 1 t btSfttns. 
[0 0 6 7] £©J;-5fc, ROMCfettSftfcffilE^ 

t7D-?^ rt^ss a (omnzmMo y p * * *cff 

rpy^«©*«B**JnffS3 0 9 Id i -3 TFJf 

*n6-r*f»i»ig^i:* t> , zvmic &-?xmmmmm 

[0 0 6 8] jfcSBSfiWetk ]MM3*flHBfc7 , n>te;*« 
«t3BWS««K:*fJi5 LfcaHEfiMR*.* >; flfcfcjfcW* 

[0 0 6 9] ^HJS^ijT-f^ RS6«#Cti&8iv 1 

^©^gofcouT©^^* 5 , ^isfe©a«syK:«t 

6 « «EB C * JtSfflT? * * d 4: (±s -5 * Tf * 

ftHitT-feS. M„ C, Y, Kca^feK^ 

©&, *5BratDtr5**7*-^«:^*6Sl«#Jta«»*Jt 
£bs S^M$&fM*fr«i-5iiV^^fc2o©^S;©# 

[0 0 7 0] #5BK«C:i5V>TB\ <&&B'JE:9- 

GttJfcf 4»IE«»fl*ttftR0M3 0 7fcT*fcjBbTV* 
£ft£M;U£RAM (^^A^^W^'J) 

RAMt^;*:h/rv>swiE«iR4^©y--*** 

[0071] ^mm<Dm5(Dmmmic^rmi 
4%&mi>xm,m-t2>* *mmw&&^xi>tmfoiiiM 
mio 3&±mm4:(Dmmffltmvffi!&x%>?>(DX\ m 
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£«t2> 0 ^stSte^j^*iVNT:4±, ^tttwami 0 3 

*&®<&*«*U EPi3> Bfc£««-5L 3 0 7, v 

* ra* f s?sms* l 3 o 6 , ^■■mmmmmmm 105* 

10 9!;, H^b&^CPUglkDT Kl/^AXAD £:£ 
«Ji)»*.a-feU'** 3 1 OSJtSEIKl 0 4C»tf, £ 
3 1 0i»»6©ai**E«-*-S«Sife 
X-nltg^^^U 3 11^ £©*^V 3 1 1 *>?,©&£ 
t CPUSCD5 8 — ^^DBfc*«J&til*.*'fel'^iJ' 3 
10 1 2fc*£@ftl 04CttttS. ft** ^U3 1 1 
tts *^]81g^J-ett^J^«> RAMTf*fiS*n*LUT 

[0 0 7 2] *fc s ^(SJlEWTfttN Bg&&*n#f3!l 0 6 
*&<OS|«*«e*L 1 0 7#0^b&^CPUgB£,fc 

-s-rtbMH&fu 0^b&^Stf£gp©:3fc:-x*-h* 

;^'J (LUT) 3 1 lfflfi^SSMfeftS. 

[0 0 7 3] mz-&, mmxsomKioKtmT-t © 

SlttlNN (812 0*0, mK4 0%) ©*§ 
20 ^ 3»»d«a*Ll 0 7 = 1 0 1 Ofcftt), CPUSi? 
CioT^t'J 3 1 l©f*)g?#, £©3WKtt«E3lf(SU 
fc ray ^ 1*1 h+-M«#Sfc*t«i^6»^S. flJ-fc, 
CPUSfrSCtV^ MfSEL = 0tf-bl/*^3 1 

0, 3 1 2£3g£>ftT> ^'J 3 1 l©7fV^Wr 
— ^-fVi^tl-WU CP USBOTP ADX, 
Vr-i'^UDB f CPU9*e>' 
OlI^L&V^ft^a^e-^^oT, flitt, [HI 2© 

«tt (b) &mm<D<&®. (a) K*sjftA6n«. 

U 3 1 KOrtgOtlMWTl/fc?., Mf"^ 
30 SE L= 1 3 1 l©7>-l/^7-f >C 

ttMMttlMI. »tm**0fltt*ttMCMIffe Wt^ 
7C-fe^jfcff«e*«l 0 7©^-f^-ilE&©l±l*M^ 
L 1 0 9#A±r£;fts ^^ey 3 l lB:CPU«*6<oia 

[0 0 7 4] 4", ■7vy#ft¥£3&m.M^Ll 0 2=X 

1, rn»^fti»fB«tL3 0 7=EG i©m^ 
SifL3 0 7 = l 0©«t9'f >7f»4k*. 

^tu 3 1 i©i#f4 (a) ©^a i vmnzti, 7w 

^rth+-?W«f9^L3 1 0=Y2#JDS¥»3 0 9t 

40 asfen*. 

[0 0 7 5] *fc, ^^-f&^* s ^^6txT, ISttAISE 

WB§r4©^fit* s ii^:-r?.c^T. ^t'j3ii©7 

ffitf^JWm?, T=t, , T = t. ttiiobfc 
tg^, b*^ITOtfNN (2 0°C, 40%) t- 

&x&-?tzm-&, yt'js i i©fiStt*siftA6nf 

E N ^>f^-H»ffltH*«*L10 9tie'3T» Ell 2 
©^ftt (D) jfc&fiUgcEFffi (A) K^JDSSit^fLS. 

50 apt., 7r2*x0&*&&%?%£?i&meim(D 
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3BW«*C*ri&b*: bt-i»($S^€'J 3 11fit 

ffiBS*T*<©tt^ J 6'Jlfi©(||«*fe6U 

t£oT, SSWIKMCDJlEfbfcJSbT^^U 3 1 1 

[0 0 7 6] 3£Q«fc-5t^ T'P y^ft© b^-— ^SSCD 

w^tt^xmmtmirz,* tot, iames o 9 ©eh 
[0077] *mm&ix-&, ?v vznv mns. 

©3f5S^ >5'i'7v7?-7;w:i9fif5^©T:\ ± 

I3JS 4©ggfittfc;m**siyi^»#TES=fc tK S/>7 

[0078] ±m»4&xmsomm^frii'9itmM 

ftttUft^— * £ l/te^Htfe"*— 5> * * 'J ls» 

i!ft£tl-CV->5fc©i-r3. £©nMfe^— ^^'JOr- 
mEBSxn^-f >tl7'P9^fctl.> hxv| 
C/Pi'i'BLpq (p=l-. 2, ■ ■ q = 

1, 2, • • v) CdMBTf&SfcCDfc-t-S. 

titzmmmmar (r=l, 2, • • w) *, H9 
b& V> R 0 Mrt C-^iMMfl bT*J < o 
[0 0 7 9] *-T> 3WBft*n#«l 0 6*&<D3R«KM8 
ff-^-L 1 0 7£07SU&v»CPUgpt;: £~?TW&frm*)s 
3«»V^iJ'THC4Sffi-i-S (^T5i7S 1 1) . * 

*H»ffaT?ttiJ'>f -7— HB*&©ffl*«*L 1 0 9 ©fit 

2) o &V*T% miffl^Xii-5-i' >©^D y^f^lOBj^ 
— #f«d u (1 = 1.. 2, • • •„ m„ J = K 2, ■ 

izfem-tz {Z7-y7S l 3) . ifclc, ^^^t"S l 4 
*±i^SB^-^d u £Mb±T;£*©WfK 
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^V^^^EGRtuj&tfl-rs (X^ry^S 1 5) o * 
t, TH % TD, BAD, EGS, EGR©§1/^ 
«fc J: X) H^bfeV* 1 ?-* >^RAM©T F VX fcfcS 
IffiADS^SSt) Ury7S16) , i©$CttADS 

i> 2, ■ ■ w) ©ffifelJIin;*^ S^b7b* 

io f»rsi8), ^©m^«^^-rsa^"Mm»jw 

MT©j|£B£fT&o (^rf rS 1 9) . icDMtajtt* 

3*i5. z©^fflfc:it)a^J»^S^Wri)3 
fcTf, ±ffi»4»WSB5©SQIfiMi;ra«jfelB!fli4sirilfc 

[0080] ±gesg 4-^6 ©aaE«n»tt, mtaassna 

20 fc*#*-r, aftffltHttftJtcu 5i^^m©« 
*©3Sftoai:aaftbfc»ctit N m^j&©&«>©7"n-t 
•rsfc©, a^J^Mao^fitawiEb-c^s^s* 5 

«Sl©^B#cDflbl3, ^3feY*h*7A©J;a^a5 
«©^B#Cfe, m^a»©?F3i^&^ti<£*fce> 

^>i±5, a«^gs©jfi^{t*ffiiE-r5^ 
30 [0 0 8 1] ifec, afltofflcjsaftiws&tjnfcwfcx x 

V>TS1 6-01 8^#MbTSa?a-r5c ft*, *HSE 

m^^jisa^;!/*^-©^ ^^;na*»ica 
m b&a^r-e* , ^©^«mtt±i2^ 1 okk#tc 

mmitmv&-?%<. ^©ffe©^!^ «iti^Ji±ta^ 

4~^6©HM^Jt|lIb^*ti, E8~H15 4#IL 

TgEtlKBjbfc©^, ie;'5©^i:v^pM^}■?•i^6,K:ov'>■i:l* 

40 [0 0 8 2K, ^fe8J©8H#l$PiB©3M8fitT = t , © 
WttttHl 6©H^ (b) »6glBM (c) -sfc^JIUIt 
#SB©3R^J3S&tf*>£!?-ri:, ^b&^cpueu 

&g<b£«iIEbT, <t!JjiisO&a^!l©«$&*fi ; «:ac 
50 JiASTtS. 
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[0 0 8 3] JW*Wfc8\ *MMft&&#* k 

us, a^jasawBW^n-fe^jfepiawe^js 1 o i 

0 9©i^ O-fey h&ftfemjSfSkbTs jay^rs 

1 2fc*V^"raHfKHfflU^4'TDK:««l*nS. ft® 

[0 0 8 4] *>< bT, **tt,0SCJ:;h,tts *r*©3Mft 

[0 0 8 5] i*#b-7Afflf^ m«fe#tt©jg 
*»jEU aiEft3Si«a»i|ftf|iU»4fT*ia*»ilB©SB8 
[0 0 8 6] fK#,k!>, «^9*#S5©tMHlfc*V*T 

iR^F^A±fc3fowt^;s*uRt**k, 

9 A±©*gS#Jffc:fcft SS?-]EJl*f ©£/&#££ 
fcflSTb-T<*&»> B±WH&©P> h77 FiHETb 
T< SfUpJtf&So IP*. **#1<5AtOiB«a0fiM6* 
tfffiT bT < 5 H-W»-e*-3 T 

[o o 8 7] 4\ nai a mmmw^ 

5A©»*»tt©*ftitt, K^AHKROJMHtlcfcfl, 
T> II 7<Z>mft (a) <5i5t&S, fid*,, ttMIC^S 

Cfct, 01 7©#ffi (a) CDi-pC, 5M»FJ£1V* 

BHEAsiC J: D »UimiefiTt« fc -ft 
ft«3E b*:»<MfllW&ftff ft to ftltWt, gt&#J©SSM 

a fc T'n-feajfefftDfcfti** fc 6 t^»ft2fls» b&*£- 
[0 0 8 8] 0!l*fc£> F5A|HlE»©*«ttN = Nd© 

F?A©py hS-9ftiaSb*V , *W^as*&A*U IS 

So 

[0 0 8 9] cFT\ ^£ffiffl£ftT^fc*i#effcF5A 
ffln^hfftflffest^ F^Ap^M^^d 

SHfttttHl 7© (a) ^fflVNfeJl, F^AEHERO* 
f«N = NdCi:tt, n».H»2(Oft(6»I'5AC 



14) 4fPS¥6- 1 7 5 5 0 0 

26 

38&£ft£&©k-f3» C©k£. HwbfcV^SWNfl!** 
Hl^b&^CPUSE© FvAPy hVy^DL = 2k 

&t>, aftfflffijtttttttia 1 7© (b) #fflv%6n*. 

-?\ «mF9A©'S£l^©a<fe«M4CDlE'fliK:J;55l« 
k* s T-§3« 

10 [0 0 9 03 HI 8t*SESiBOTfc43ltS7P— h 
Swi". ^K^ft^fi&M^-^ k uti^ b&u 
^/^Ufc:*&*fl;*to/?:v>.St>©kt- S 0 d©M 
iJ^^ijcDr-i'lt m«xn7-f 1 
Vi'fct-S, hXvf©7'Ds;^BLpq (p=U 
2s - • hs q=l x 2, ■ • v) 

D^ttv ^S3te^F7AifilteRftif©7'P-feX«# 

20 • • «s w) 0^b^ROMft£^i**&!jifibT;fc 
<« 

[0091] qtwtftsn^a 106* boysmsm 
fe, rDHs^*#M*e*«i o.7^e>©7*p-b^^ 

^UtW-Ctt^-f v-0ttA-6<otHjt7ffi^L 1 0 9©H 

2) . wjfibfcHwb^v^fiMMiJfr&jaifen* 

^i*f*F5A©P'y FS^F^APy hl^^DL 
30 Uf^7S3 0) „ **#H5A 

b*^**<#:l«7Aia«R|^^a*6©iaK»*«« 
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